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i ] *A*BaiffjSifjiMSj: yae^x^ 

t?aMR*. 

3 ] WrlS^ <? is*=? KEM*<E5US-«§- 1 Ictf 
$*x&*£ u^-T K**i j&**>7 o o*-ea>iBW(D±ffl 
.*fcli-ffl^fc*WsJ0»2B«(DaKKfi-. 

4 ] fi$>J34 2 * tt 47. 5 ✓ ^E$i]<7>£ 

[»3RS 5 ] 2 U*-^ KEMtfEMS-«§- 2 

u*^ Ki^i^b9 o 9*-ea>EOT(D£ffl 
*fcl*-ffl^fc«>»#S4EK©a»Srtta 

6 ] E5«»#3 ;|x*7 5 / ^E^IJO^ 

ffi * fc i*-fiPTf «fc * *l 4 ^ a # b m$t& * ju* tarn 

7 ] HiFte* £ L>;J-^ KEM*<E5U»^ 3 IC^ 
$H4^^7 KM135^8 5 2*-C(7>EM©£« 

^f-i*— as-efe «sr*« e EttoattK ft. 

UB#E-8] EM«4lcS*4x47 r £-/ttEOT0)± 
»*fcl±-»-CSfo*tt43^A#BSIff*^-f /uxtSJS 
£a- K"T43i^ U*^ KE5»J£ftt;a»Srft« 

<7 K##1 ^b8 1 9^-C(7)E5lJCO±ai 

*fci*-aj-efe*»*a8Ett(DattBf)t. 

[flt#Jli O] EW»#5ir^*tt4T5-/ g*E£iJ<D 

J^J^- K-T*** W'f- KEOT£*t?a»Srft. 

1 1 ] ffiE*£ L^T KEW*<E5tJ«5 ic 
7Jt£;h,£>*<7 Is*?* Kl§3^b9 9 2*-e<DEM0>± 
»*fc(i-fflTffc€»»*ai OEK0>aiWrft. 

2] E5U**6lz^S*i47 5-/KE5«(D 

■BS3- K*T*x* U** KEM*«?a|Mffft. 

3] mz*<? is*? KEM36<EW*-^6(z 
K#*l *^&5 9 4% a C(OE$q<7)^ 
^£fcI*-3ST:fc£ti#JSl 2fB&CDaggBrft 0 
[»*914] EM«*7l=3F*;h.S7 5-/»EMa> 

£SS£ fc ii— ffl vB: t> £ 4i 4 ft a if b affFifc ^ -f ;ux St 
K*3 - b'*Z>si<?is*? KEM£«t?a»Wft. 

1 5 ] IBB* £ KEW A<EM8# 7 f :: 

SS*l53l£ U/J"? 1 KS#2^5> 114 1 $iV<DWd.m<D 
±ai^fcl^-gilT*fe4If*JS 1 4EK<Da»Kft. 

±a*fcfi— SB-e*3b**i4*A3f BS»ift^-f ju7.St 
IK* a- K-*"4*$ U** KE9J$$&attBrft. 



7] mE**U**KE5U#EJi]»#8l= 
jj^ft&X^ is*? Ji^n3 4*"C(DE5»JG) 

±gp^fcIi-aiT*&4If*«i 6Elta>att&rft. 
H»*ai 8] E^J§^9 |-7F$tl47 a y §£E£iJ<D 

ISa- K"T4*2 u=M=- KE5U£*tr«BKK-. 

9] mE*$U**KE5WE5UW9|c 
tf£;H£*^ is*? KS*2**5> 1 6 6 3£-C<DE^J0> 
^aj^fcli-SUTfe^It^iil 8l2t£<7>ai£BJTft 0 

[»3R«2 0] EM**1 01:13***147 5 ^BEM 
0>±»*fcl*-»t?»t)**L*»A*BHfFitt^-f;i/X 

tSIHSa— K-r*^^7 U;*-*- KEM£«t;a»Kfto 
[»3RS 2 1 ] WES £ U*^ KEM*<BMS*§- 1 O 
KW2^6 6 6 7£7:G>E£lJ<D 

±»*fcl*-ffll»*«I(l«fll2 OEKOttlfcBrft-. 
[»#*2 2] EMS*! 1 1:^**147 5,/ &EM 

ro±ffl*fc(*-«-T?a*?**i*3^A3^Baiffift^-f 
#lD§i£3- K**** U^-^ KE9J££&aeMrft. 
[»*K2 3] flTE*£ u^-T KiE»A<E«ff 1 1 
\^£tL&*0 Is*? K#-^-2fr£ 1 1 2 0ft(DE5»J 
<Z):££f5£fcli-aJT*fe£IS#3l2 2!BlO)^ierfto 

»*«2 4] En»*i 2(z^^n4Tsy^E?iJ 

<D±ffl*fcI4-fflT?*^**t43f A|^BffilffiftO-r;ux 
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\zfr;£1xZ>X0 Is** K#^-2 36^t> 6 4 6£-eOE*U<D 

±»*fcr*-«Ta&*i»5Ra2 8EtE(oa»KM-. 
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a. &tfm&m&ji ^^K^Ewx-raxa* 
Ko 

[ o o o i ] 

KtsiH K<Dfiisaai;-t*ti=j:oT 

»b4i4IHftS. WJ) ^^KI=BB-r«. 

[0 0 0 2] 

flf & ^7 -f <a#tt * *a & 4xr l \ ft o 

[0 0 0 3] Cl*L&tl*35iJlc. *&<!8§fete3&<»«S*i 

oT*A*BS»ife4:»fS;**tT^fc« CCD+-C«ifi. 
^□^^|C t toTffF^^?|^^BC-r^A^B^flf^ r !7'l' 

[0 0 0 4] ±i:LTliJfilS^LTffi»-r*3^A 

[0005] vbxfco^Ttei 9 8 9*fi::*Brt 

mWztji&&&\Z ffi&Lfc (Science 244: 

359-362 (1989) ; Science 244:362-364 (1989) ; 
•2-5 0 08 80^8) 0 ZixS58tti:Lr, 

AMc^HTfcy (Proc. Natl. Acad Sci. 87:9524(199 
0): Proc. Natl. Acad. Sci. 88:2451 (1991): J. Viro 
I. 65, 1105(1991)) . i!ffi£< Hepatitis 
C v i r u s (HCV) tl*5%m-tjm*tlZ>X5\Z 
ftoTLNftc L^LS*!J*-<n>a-CBH«$*ifcc 1 0 
0-3ffiJB£m*fcKSrc?l** «tt#A||sBSJffifc»# 
CD 7 0— 8 0%L**«Ui'C#te*P-3fc (tSffEBRb. S 



^£§1^ 26(1) :87-95. 1991) . L*U ^<Df£*l!£ 

fcTftCt^tgirftoTl^ft (55fftSl6. 

V-BR 14 (4): 725-733, 1991) c L^LZOSftSft 

fc*-1tttt(DK*l=*L^Tt»«tt#A#BfflIT«a» 

fto 

[0 0 0 6] — ^ H C V<DW2Z0)]&mtmz^ O^JV 

* jae^F- n t? ^ ft y ffi pi tico^ ft ft t <7> s«e $ 
*u *<p< tt2a»isiJ:<Dae : Fai=»i+6*i*a>-c 

l*ftt^fc#x.t>*L*«fe5l=<i:yooftft (Virus Gene 
5:3, 243(1991): Proc. Natl, Acad. Sci. 88:10292(1 

991)) . 
[0 O 0 7] 

[*M3b<»»L<fe5i:-r*HI|] ±5$Lfcct5ir. If A 

*Bffl»iifca*©3^<Eya)»»*«w-i&ft©. waai; 
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y-ett<* ^ft»XO)fl£(DAI=. «fcy«« 

©fc*ite^taBo)a«S3&?a<a**t-cL^o £-ft 
jf A*BS»*^<;u^i3ii*-f ^o»ft«y;u— 
:W#ttr*Cfc#H&AM=*;fcoofcy % *fcWl=x 
>^p — ^tJtS**i4»l«f3fca^Ttt36^cCy(D*«tt 

LTI4. ^-OUXfitHu fc«fci;agT(D*«tt3&<*JtS 

<&^A<feft<h#**;Kft 0 

[0 0 0 9] **IS!<DBWI** 3f ASfBaiffjtt^-f^ 

Rtf£g«-f ftC^Trfeft, 

[oo i o] *»i»a>H!a>Btt(4. 
3Eg K ^ $ - s&ttt-r ft C t V ft ft o 

[ooi 1] ^smjkd* &icj5oa>BMi*. msm^o* 

[0012] *^a^<7?teOgWI4. K^^MflS^^S 

^ K<D«aasa«-r*cfcft*. 

[0 0 1 3] 

*aj«-r*»i=. «s<D*A»BHBT«ft#jiiiiis+*y 
BSttcDtiotttHftiffAifBfflffft^-f ^ae^* 
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0 a--> / ?-t&^t\zi$.$)L. *RW£5t&-?Z>\zm 

[0 0 14] *«W£«fifrr*lCfiifcoTtt^ #A#B 

^cDNAjii 2 fjt!8i0> "f 7 — JfflL^TP C R 
<#'-M^— tf&flLEfS ; Science 230:1350(1985)) $ 

"7— l=-3L^ri*. EEttftlS^J (J. Virol. 65. 
1105(1991); Proc. Natl. Acad. ScL 87:9524(1990) ; 
Virus Gene 5:3 243(1991) ; J. General Virol, 72:269 
7(1991) ) $t<h(c|S^Lfco *t*ILfcDN A£*BIM 

>^L, S a n g o r <7)v^;f^ ~>£g$tit;£ (Science, 
214, 12050981)) Sffll^T 5? <? 1>*T KBB$aa>»S£ 

[0 0 1 5] ±K^SI=<fcoT 1 4fiHcD^ P — 
ff, 4^C14-1, C14-2. C14-3, C4 — 
1. C4-2, C14 — 4, C14-5, CI 4-6, 
C14-7, C14 — 8, C1 4-9, C14-10, 
C 1 4 - 1 1 RISC 14-1 2 ttip% Liz* ft. C 1 4 

P — >Tr&£o f#b*l/z 1 411^(0^7 D — >0)5%c 1 
4-7^p->$^< i 3«aa>$ P-Vli^J3iMJM 

5FM^mi3029 Ha£13030 HS13031 ^. 
13027 (5]mi3028 ^ (^mi3032 &1/HSS1303 
3"# (ULt. ¥J*4*P6fl2 4Bttlt*ft) . 3fet/IZ. 
F ERM P-1 3 5 92, f^jP-l 3 5 9 3, [5lP- 

1 3594. HP - 1 3595. HP - 1 3596. R 
tfHP-1 3 5 97 <J2l±. ¥JS5^4|1 9 Btflf* 

[0 0 16] ^btifc 1 4|ta<7>^ P — H 1 St/ 

(O^^U^-^ KEMi:<0«Htttt«lrJ:y«./?c 1 4- 
1I±5' *HW«6«t:tfa7M©-8», CI 4- 
3. C4-1, C4-2MC 1 4-5l*NS 3fllC. 
C14-2l4E2/NSia«, C1 4-4lia7/E 
IffiKL C1 4-6lia7/E1/E2/NS 
C 1 4-7l£NS 2/NS 3««L C1 4-8(iNS4 
/NS3««, C 1 4-9IJNS4/NS 5fiB4E* CI 
4-10. C14-1 lWC14-12liNS5«« 
t*tffi**lfco »3ELfc^P — >C 1 4- 1 . C14- 
2. C14-3, C4-1, C4 — 2, C14-4, C 
14-5. C14-6, C14-7, C14-8, CI 
4-9, C14-10. C14-1 1itfC14-12 
<DX 0 KiEM t i£7 5 J W&M £ -t*i-F4xfME 
E5U«*IBSB#^ 1 . 2. 3. 4. 5. 6. 7. 8. 
9. 10. 11. 12. 1 3&I/1 4|C^Lfco 

[ooi 7] f»b*rfc«-^a— >oi#asjaTi=**r. 
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7 0 1 *^7 U*^ K^b#y. SSIRSIS 1**^7 u** K 
1^3 2 0-700 (1 2775^1) "C&y, 5' * 
^iR$lH£fc £ IS 3 7 fitl^Slia OT— Sfl ict@ Ma f £ . 

[0019] (2) 0 P — > C14-2 

9 i o*<? u*-^ Kj&^&fty . u*-^ k 

H1-9 0 9 (30375;i) rfey. E2/NS 

i ««a)-fflic«ar4o 

[00 20] (3) ^P — > C14-3 

8 5 2*^7 U*^ K^b^y . HRfl«lt1-8 5 2 
(2847S/1) Tifey. NS2fc£*/NS3trLHSl 

[002 1] (4) ^P-> C4-1 

8 1 9X^u^K^bfcy. HR««tt5I*l/tf K 
1^1-8 1 9 (2 7 373= y It) T'fcy. NS2fc* 

i/ns 3ajB««<D--8uic«^-r*. 

[00 2 2] (5) ^P-> C4-2 

9 9 25?^l.tf h>b^y, HiRffl«l£X$ K 
§§3-992 (3307^i) T'fcy. NS3RI 

[0 0 2 3] (6)^P — > C14-4 

- 594 (1 9 875/®) Trfey. 3 7fiiDiCSi 

he. fccfct/E i taJB»«a>^»rc«a'r4o 

[0 024] (7) ^7 □ — > C14-5 

i 143^^1/tfK^bfty, «k««i**$ u*-^ 

KS-^- 2-1 1 41 (38075;il) tfti), NS3 

ttH««<D -« a -r & c 

[00 2 5] (8) {7P-> C14-6 
113 4*^ U^h^ K^b&y. HK»i*l4*2 

ks# i-ii 34 (3787syi) -e&y. E 1 J3 

J: 1/37, E2/NS 1«Ii£<7>— SiSlCffiMa-T^o 

[0026] (9)^P — > C14-7 
1 6 64^^7 K^fcfcy. HR««li)J^ U** 

KW2-1 6 63 (55 475/1) Tr&y. E2/ 
NS 1 fccfct/NS 2. NS 3fU*(D— SJ|Z*BS*$--6 G 

[0 0 2 7] (10) £P — > CI 4-8 

6 6 73?^ \sir=f- KAvt> ft y . iaiRfiigcli* 2 K 

1^2-667 (22 275/B) T'fcy. NS4S(/ 
[0 028] (11) ^P — > C14-9 

1 1 2 o*^ K^b#y. hk««i**2 u^-^ 

K«^2~1 1 20 (37375/S) T'fcy. N S 4 
fccfct/N S 5fIigtC0-ailCffl^-r^> o 
[0 0 29] (12) £P — > CI 4—1 O 
l 1 7 4*£U**K*&«:y. BIR«i*l*3H7L,3i-*- 
KS^2-1 1 74 (39 1 75/i) "Cfcy. NS 5 

[0 0 3 0] (13) ^7 P — > C 1 4 — 1 1 

10573?^ vir^ K^b^y. mmmmzxt 
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K§^2~ 1 057 (3 5 27^i) t'feU . NS 5 
[00 3 1 ] (14)^P — > C14-12 
1^2-646 (2 1 575/i) T?&U. N S 5 SIHS 

[0 0 3 2] fete, #A|&Bfiffjfc'W ;ux<ryi*G)3 
- K«igH ta r / x > K p — <h ftfltfiff J* 

(NS) tA^&«fifc**iTi3y. a-KjWOS' 
bCORE, El. E2/NS1, NS 2, NS3. N 
S4, NS 5<DWlciB5lJ**LTL^* (J. Virology (199 
1), 65 : 1105-1113) . 

[0 0 3 3] D — >C 1 4- 1 . C14-2, C 

14-3. C4-1, C4-2, C14-4, C14- 



5, C1 4-6, C14-7, C14-8, C14- 
9, C14-10, C 1 4- 1 1 RlfC 1 4- 1 2(7)35 

(Z)HCV1 (Proc. Natl. Acad. Sci. (1991), 88:2451 
-2455) , HCVBK (J. Virology (1991). 65:1105 
-1113) . HCV-J1 (Proc. Natl. Acad. Sci. (19 
90), 87:9524-9528) . HC-J6 (J. GeneralViroio 
gy (1991), 72: 2697-2704) WHC-J8 (Virolog 
y (1992). 188:331-341 ) (OffiOT£«Htt£Jt»Lfc 
eSSTSK 2. 3. 4. 5, 6. 7. 8. 9. 
0. 1 U 12. 1 4 IZ^f Ltz 0 
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6-70778 



HCV-J 1 6 8.5 

HC- J 6 9 4.1 

HC-J 8 83.3 
CttbOSJ: y . 0 P->C 14-1 (4^a**lfe*A 
nsMfftik'tt't Jl-^&itttCDffiT*. *1 KE5IJ 
T?3. 7-11. 7%. 75y»EMT?4. 7-11. 

-f^l9. 3-32. 5%. 9. 2-27. 1 % ; 2 P — 
>C 1 4-3TM4 J £'^ J ftl8. 2-3 1. 8%. 2. 5 
-24. 5% ; 5 P — >C 4 - 1 "Cli-ttt^tL 9 . 6- 
33. 4%. 5. 9 — 26. 4 % ; £ P — > C 4 - 2 T* 
fi-t*l-P*l8. 7-2 8. 2%. 3. 9 — 14. 8 % 
^P — >C 1 4-4-C(4-^-H-? f ^t9. 2-35. 1%. 

7. 6-34. 3% ; ^ P — >C 1 4 - 5 "CIS ^tl-?*! 

8. 5-28. 5%. 4. 7-13. 9 % ; ^ P — > C 
1.4- 6t?f4-t4x-F*t 1 2. 2-36. 5%. 13. 8 
-3 7. 2% ; 0 P — >C 1 4 - 7 "Cli-t^liF*! 9 . 4 
— 37. 3%. 4. 9-33. 4%;^P— >C14- 
8T»l4-t*l-fj|x9. 1—34. 5%, 3. 2-3 0. 2 
% : £ P — >C 1 4 — 9TM±-t*L-?*L9. 9-33. 3 

4. 3-3 1. 2%; ^D-^C1 4-1 OTMif 
tL^ft 11. 1—49. 4%. 9. 2 — 41. 2%;^7 
p— >c i 4 - i i -cid:-t3h.-SMi 6. 4 — 30. 3%. 
4. 0 — 23. 6% ; ^ P — >C 1 4 - 1 2-Cli-tft-t 
415. 9-32. 896.4. 7-27. 4 W CD 

tbZlxtzo zozttt* C4, c i 4tti±»a*-t?(c^ 

[0 0 4 8] «6oT\ 3^A*BSffFitta#JHl 

» j: y ae^x*w#ai= j: y » % iits* a # b & 
[0 0 4 9] *«naxttntti::£y* ttttttK>ttt. 

f£lBE^ja*E*lJ§^ 1 . 2. 3, 4, 5. 6, 7. 
8. 9. 10, 11, 12, 1 3fcctl/l 4{CjF$4l^) 

fc\ RX-£ KEMKIi* itfe^CD^mic 

»^<*T(7)iE5»JA«a*S4i*. CtDJi^ft^^^^ 
KE5iJ<0«f*0!lld\ EM## 1 izrr.Zh&xO \sir^ K 

t § 1 7 o o * t?<DE5iia)±ai*feii-a, e$u« 

^2lz^£H&x<? \sir=5- K#*M A*&9 0 9^-ecDiS 
5U0)±SB**:I*— SB* E5U*#3I::3fS;|i6*$ U*?- 
K8*l fr&8 5 2*T*(DE5y<D£SB*fcl*— SB* EM 
#^-4(-^$tl^^^7 ^68 1 9£T*CD 

EM0>±6B£fcl*— SB* EM*-^5l=«**L«5t^ 
^ K##3fr&9 9 2*^<DEM(0±SB*fcl*— SB* E 
J"JS-^6ir^$tL^>^<7 K#^1 5 9 4£T* 

(DE*iJCD±SB£fcllfc— SB* E*"J^7 lz^£tL£*^ U 
KS^2**& 114 1 *T=<DE5*J<D±SB*fcli— 



7 3.5 
9 5. 3 

8 7. 4 

SB.-EMS^-8(z*aF*i*5t^ U*^ K»*l 1 1 
3 4*T?<DEM(D±SB*fcl*— SB* EMS^9l::***i 
-S^^L/tf Kt^2^b 1 6 6 3£T?<7>E5i](D±SB£ 
fcf*— SB* EMSfl-i 0l::5tS*i**£ L/** KS*2 
A^&6 6 7*t?a>EOT©*SB*fc(i— SB* EM** 1 1 
l-in£*l&3*>7 K*#2^S 1 1 2 O*T?(0EM 

<D£SB*fc!4-SB* 2l-:*£*i£5*>7 U*^ 

K*fl-2**&1 1 7 4*^<DEMa>±SB*fcl*—SB* E 
M8»l 3|w^i*i*^<7 U^"^ 1 K«*2**& 10 5 7 
*X?©EM0>±SB£fcl*--8B* EM** 1 4|C7f£*i& 
J*^ K**2**t> 6 4 6*-e<7>EM<D±SBSfcl* 

— SBT-fe-So 

[O 0 5 0] **W(**fc* -tE««EM*<* ^P^E- 

[O 0 5 1 ] ^ LT!£* ^7X5 K. 

^(BlUBa)^ £—0) fifed* -y-oux («*.(** 7 2v 
-7^-OUX* /^ a p^>f;^?) *<{£ffi£*i£«> D 

NAftai=j:y»&4i*tt»7L (*y) ^*K*<»fB 

«it£*oJ;5l::^*j&*g*M::J:oT* ffifflL»4.3fP 
tt±**ffil*4Ci:*«-C** *fc* ^P^-tLt 

M^tfh'J^h77>*«B*t'<P> (t rp) , 5 
<7 h— X^-^P > (lac). 7A?77~VPL . P 

Kt(DH*t(ft Lt»&*i4fc # 55. -#* 

i** sstLtfl^iiBs. attorn. m.&mfe. mm 

tttt*<DJltt±tttf«lf 64i* ^^P^-i:Lt 

— h*-*— If. xy 7— tf*a>«tt»BfRlz»-r4^P 
^e— £ — ^7;m- ;i/ft KpW— tffz^^-^^p^E 

^7^;uxsv40, 9^v-70^;i/X ( -»Mh>*fP 
[0 0 5 2] ^^^-li$6l-. ^Kln»*iifcffl8a<z> 

^) o 

[0 0 5 3] *^B^Ii$ *B«^.*A|f BSBT»^ 

-fiuxttw (*°y) ^^Kfloais^ftsaflt-rft. - 



(9) 



»BB¥ 6-7 0 7 7 8 



[oo5 4] &nm»*<M&m&m** &m-rzm±m 
^rsfcttu. ftfi^p^h^? 

[0 0 5 5] ^B^|ffl#^ r««iL ^?*Kj t 

[0 0 5 6] *38gil::fi % ±ESat»b*ifea»^ 
(*'J) ^^Kta«S4x*. C(D«fc5tt (#'J) * 

[0 0 5 7] ^^BJlCcfcoT^^^fc^fe^/K'J^^^ 
KSS D S J 79 U il/7 S K»«*i», ^XX9 
— >^p-v K;il=«fcyiE«AJfti3t&tf*A3fBa!Jffifta 

**fi&;t 'J * KIMf A ^ B fiffft fi*jfh;ft t <T>H 

sj^Lfco tt^T^Kaftx^u^^ Ki±^A#BSiff 
ft^-f^icWHttftSiBi-efcy. #A*BHir«a>» 

& o 

[0 0 5 8] 

extra] j£iT©*!B«^j:y*»w*aF&i=B«izia 
[0059] astiswi 

RT-PCRl:J:^HCV (#S 1 4) ijfc^-<PjjS& 

nistwsf A*Bajff»a#<Djfti»cfc y h c vitfi?-*^ 

RTffifcRT CJA— K^>X9 y ^9— tf) -PC 
Ra$MffiLTH CVitfi^-<D9 P— ->9'^^Tof- 0 
[0 0 6 0] *-<D«tt#(D3M#BaffFitt»# 
Jhft (#S 1 4) 10 0/11 l=6M0)G TCiS (6M^ 
7-v>ftv7^-h, 3 7. 5mM£x>»t- 

A. o. 7 5%lf;i/av;k o. 2 m> ^ hx£ J 
— ;u) 2 00/i I «!:B§fl)t -RNA ( 1 Omg/ml) 1 
1/ I %lM7LmW?Z>o It3MBBth'J^ (pH 
5. 2) 20// L TEtSfQ^xy— (pH7. 5~ 
8. 0) 30/i I. ^PP/tW/'fV75;i/7;i'=l- 
Jl/ (49: 1) 7 0/il £ira5.fK*<*'E*L. 1 o»H 

a»Lta. ?k+izi 5#ra»«-r4. js^a-ei so 



00 rpm. 2 o»M4°c-eaior*. *iB*sy. 

czm v^p t°;u7;u^— ;ut?I^L-2 o°cic i rmsi. 

±M<o CtlSl 5000 rpnu 2 0#M 4°Ctr5t'D 
U atKt^i±2». 2fcKM*l£4Ma>GTC (6M GTC 

>f v^p e;ur;u=i— ;u<t;l^L. -2 Car i b$Mei 

-t»B*4. 1 5 000 rpriu 20M 4°CT*il'DL 

7 0%x$iyHUmlt^Ms B;£T* 
1 0 // I <7>35£^7Klc;§8?LRN At Lt^fflL 

[006 1] c D N A a" RNA 1 0 ji I £v'J =3 > 
— :? (0. 5ml) lZ»aLfc». 7 0°C. 3# 
MDOfift *JtT?a3ft"#"6. -*i:RN aseOtt^ 
- (SSiS) 1 /l I (5 0*ti//l I), d-NTP (ft 
2 OmM) 1 // I . 10 OmMD TT : 5 x R T buffer 

(2 5 OmM Tris-HCI (p H 8. 5). 375 
mM KCL 1 5mM MgC I 2 ) 4 // K ^ 2>£*A;f 
»J rf's^rit"? — :7^-f T — ( 1 0 Opmol/// I ) 1 

1 . SK^B* (BRL) (2 0 0»ti/// I ) 1 M I 

«l7k , Ctt2 0/i I l^^^i±^>o 4 2°Ct*28$ 
MfiJtSL 9 A^TfS^WHHHSiLBSRS^SS-a-fco - 
(DcDNASi^tPCRjftoto P C Rli^iiJD N 

tzo w*>. ^210^7^7- -ei BiflDPCR^ 
It -5 (1st step PCR) 0 5telz-tfl>P CRg^cDDN AB2 

^ijcDP^ii!iic#s-r & 2 m<Dzf^ 4 i^t 2 m g <d 

PCR$3&M+4 (2nd step PCR) ^"^-Cfe^o 
[006 2] C 1 4 - 1 «BW. C 1 4 - 2 ffiML C 1 4 
-3 HHIt. C14-4««, C14-5««, C14- 
6^H£. C14-7fB«. C14-8««, C14-9 

c 1 4 - 1 o mvi. c 1 4 - 1 1 fine, cu- 

1 2««G>1 2CDfIi£l::*O^T:?5*<'^ — ^^«L. 2 
X^f^^lc-ffifflLfco JaTl^fflL/rPCR^-fT 
-«Eat4. iSSa _ ^H-?^CDfIi|!c(i^SCDiB5iJ (J. V 
irol. 65, 1105-1113(1991); Proc. Nati. Acad. Sci. 
USA 87, 9524-9528 (1990); Virus Genes 5:3, 243-259 
(1991); J. General Virol. 72, 2697-2704 (1991)) 

(HC-J6) t<D&W.M9k : £m 1 B.tfSZlZTjkTo 
[00 6 3] C14-1f|«M^Ttt, 1st PCR 
\Z^LXitZf^^-7— 1 4-1 : 5' — CGATTGG 
GGGCGA— 3' S.t/1 4-2 : 5' -TTGCAA 
AATTAACCCCGTCCTCCAG — 3' £{$J3 
2nd P C RlZli^^^T V— 1 4- 1 t 1 4-3 : 
5' -C ATG AGGTCGGCG AAGCCGC- 
3' ^^l^fco 

[0 0 6 4] C 1 4 - 2««|COL^TI*, 1st PCR 
li^^-r^— 1 4-8 : 5' — CACCAATGGCA 
GTTGGCACATCAAC — 3' t 1 4 - 9 : 5 ' 
-GGACTACCCGACCCTTGATGTACC 
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A-3' 2nd PCR!i?7-f"7-1 4-1 A A G G T C A T C G A T A C C - 3 ' £ 1 4 - 5 £ f$ 

0:5* — CTGTTCTACACCCACAGCTT l^fco 

C A A C- 3 ' £14-11 : 5 ' — GCGTGCAA [0067] C14 - 5 $ii|$|ZOl>T I*. 1 st PGR 

G ACG ACCAACTTCTCTA-3' Zmi^tza li^^'fT-l 4-1 5 : 5' — CTGGTAGTGG 

[0 0 6 5] C 1 4- 3^1i^l^OlNTI*. 1st PCR A A A G A G C A C C A A A G T - 3 ' £14-16: 

li^7<7-1 4-12:5' — GAGCGGAGAC 5* -TGCATGC ACGTGGCG ATGTA- 

AGCTGCTTGCGGGG A-3' £14-13: 3* £{£B1L. 2nd P C R \£Zf=? << "7 — 1 4 - 1 7 : 

5* —ATAGGTGGAGTACGTGATGGG— 5" — TCGCGTATGCCGCTCAGGGGTA 

3" £&JBL. 2nd P C RltZf^-i -7— 1 4-14: CAA-3' £14-18: 5' — GT CAGGGTA 

5' -TTCCCGTGTCCGCCCGA-3' £l ACCTCGTTGGTA-3' £Jf!l*fc. 

4- 1 3$fflt>fc„ [0068] ££>IC % C14-6. C 1 4-7. C14 

[0 0 6 6]- C 1 4"—4(MElZOl*TldU 1st PCR -8. C14-9, C14-10, C14-11&tfC 

li^-TT— 1 4-4 : 5' -TGGGCAGGATG 1 4-1 2^i§ElZOl^TI£, TI5IC^-T P C R ~?=f 4 ^ 

GCTCCTGTC-3' tl4-5 : 5' -GCCG — £ffll^fco 

TTGT AGGTGACCAGTTC— 3' £{£*8L. [0 0 6 9] 

2nd PCRli^7^^-1 4-6 : 5' -TGGGT [H 5] 

C 1 4 - 6 

1 s t : 5 ' — TGGGCAGGATGGCTCCTGTC — 3 ' ( 1 4 - 4 ) 

5 ' — CTATCGGTCGTACCCACTAC — 3 * (14-19) 

2 n d : 5 * — TGGGT AAGGTCATCGATACC — 3 ' (14-6) 

5 ' — TGAAACAGT ACACTGGGCCACACAC - 3 ' (14-20) 

C 1 4 - 7 

1st : 5 ' — ACCTGCCCGCCTTGTCGACTGGT - 3 * (14-21) 

5 ' -ATAGGTGGAGTACGTGATGGG -3' (14-13) 
2nd:5' — AAACATCGTGGACGTGCAAT — 3' (14-22) 

5 ' — GAATTCTGATGCCATGTGCCTTGGACA - 3 ' (14-23) 

C 1 4 — 8 

1st : 5' — GGATACACCGGTGACTTTGA— 3 ' (1 4-24) 

5 ' — CCCCAAAATGTTGAGAAGG ATA — 3 ' (14-25) 
2 n d : 5 ' -GATGCCCACTTCCTCTCCCA- 3 ' (14-26) 

5 ' — GTGCTAGTTGACAACGGACTGGT - 3 ' (14-27) 

C 1 4 - 9 

1st : 5 ' — AAC ACATGTGG AACTT CAT CA - 3 ' (14-28) 

5 ' — ATATGGGATGGGTCTGTTAGCATGGA — 3 1 (14-29) 
2nd:5 ( — ACCTCGCAGGACTATCAACACTGCC - 3 ' (14-30) 
5 ' — GATCGGAAGGGAGCTGAGACCCGAC - 3-' (14-31) 
C 1 4 — 1 O 

1 s t : 5 ' — T AACGAGTGACAACCTTAA -3' (14-32) 

5 ' — AAGCTGCGGACCTCCTTAGCCCC - 3 ' (14-33) 
2nd:5' — ACGGAGTGCAGATCCATAGGTTTGCCCC— 3 ' (14-34) 
5 ' — TTGCAGAGTGGGGTGGAGTTAACTGGCA — 3 ' (14-35) 
C 1 4 - 1 1 

1 s t : 5 ' — GTCGTCTGCTGCTCAATGTC— 3 ' (14-36) 

5 ' — GTGTCTAACTGTTTCCCAGGCAGCC - 3 ' (14-37) 
2nd:5' — ATCAATCCGTTGAGCAACTC— 3 ' (14-38) 

5 * — TGGTAGGGTCTCTGGTCAGGTAGTN - 3 ' (14-39) 
C 1 4- 1 2 

1 s t : 5 ' — CTAGCATGGGGAACACCATCACATG - 3 ' (14-40) 

5 ' — TGTCTTTCATCCTCATCCGN — 3 ' (14-41) 

2 n d : 5 ' — GAGCCTTCACGGAGGCTATGAC— 3 ' (14-42) 
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5* — TCG6GCACGCGACACGCTGT6ATAN 
(NliG. A, T, CCO^^^X^^-f) o 

[007 0] P C RCD^ttl*. 0. 5ml^i — Z?cptZ± 
IB c D N A^fi££JSi$ £ 2 0//l^10xPC RlfiS 

(1 OOmM Tris-HCI (pH8. 3), 500 
niMKC I , 15mM MgCI-2 , 0. 1 % gelatine ) 
8 v \ * 1st step^-f "7— 2 a (ft 7 Spmole ) . 
2mM d N T P 8 /i I 3&M*"C 10 0// I Ic 

t4. 9 4°CT1 0#Wifflf»L* Ampli Taq (Perkin-E 
Imer-Cetus) ^^ I (5*tt) 5*^;U 

*-Ou£MLII<»t>-rSo PCRSitf*. S!9 4 

°C1 T--U 5°C1 #M. #S7 2°C2» 

IB<Dftft"C3 0-y--f ^iHTofc. *lz*fLL^O. 5ml^ 
— ^izist PCRfiJ6»7jt1 O/i-L 10XPC 
R««38t9fi I 2nd step^-f7— 2« (ft 

7 Spmole) . 2mM dNTP9/i K 1 O O 

M I t-T4„ 9 4 0 C"C1 OflfdttDS&U Ampli Taq 1 jt/ 

<»||>U 5tea>feftT?2nd PCR^5 D £J£&. K 
[0 0 7 1 ] PCRjg£3% (HCV#S 1 4QDN A@i 



3' (14-4 3) 



fr) <D»a-->^fcaaiBg>J<P&g 

H C VitfiT-ttttW^irStJIA^SIEASixai^prffittA^* 

*£7?**f£lt*tt<-r«air'<^* — It p BR 3 
2 2 (Sutchliffe, J. G. , Cold Spring Harbor Sympos 
ium, 43, 77-90(1979)) ^gfcSELfc-^* — ( P BM) 
pBMlipBR3 2 2MJPlgiEcoR 

v-tr-r h^bBa i i *y<4 KoriBa>a25»j**jpaHF*T? 

E c o R I'^hiHind I I hM 
(CpUCI 1 9 (Vieria, J., Messing, J., Methods i 
n Enzyraology, 153, 3-11 (1987)) (D^JUTV P — — > 
W<< h^EcoR If-fh^bHind II11M h 
(ApBR MCS) „ ;*|C p B R 3 
2 20V s p I+r*fh^'bSca I K <DPb]C7}1S£ 
£IJ£ P UC1 1 9(DV s p I -fr-f h^bSca I -y--f 

hPs1<DiB5iJlz«S»il. zcdPp^cdp s t 
^^i±±^3 12 2b p^K^*— £fESLfc (B- 
3) . 

[0 0 7 2] HCV(DD>lAA<aaiiilfcPCRfiCEiS 

i*±4S**a>£ dd*u/-( v7S;ut;u=i— ;u 

(2 4 : 1) fcSSlU S'bSL ^<DtKJ1£0. 5ml^ 
a. — 10»<01lO3.MRBth'JW (p 
H5. 2) . 2fSM<DX$ /— ;i/$Jta^_ x£y— 
ISLfco aR«ll*1 OmMh 1 mM EDTA 
. (p H 7. 4) (TE) 300//I U 
7U.-C3TK (B^H'JtKT'J 5f*; K) lZT»'fr» 

#14 1 0 x T 4 DN AtK 1 J>^— lf^®;"S (3 OmM h 



'JXftB* O. 6 6MftK*'J"^A 
^y^A, 5mM DTT, 1 mg/ml 
2mM d N P T 1 // I 



0. 1MR87^ 
BS A) 2 fJ \ * 
T 4 DN ^— tf4*tt 



(£5I&) SJDitaB7KI=T2 0/i ItL 1 2°C. 1 
5#(HSJtLfco H^CD^x-/ — ;u/^PP* 

(2 5:2 4) . ^ PP7fWl/A/'{ V7S^7^3 
-;M24:1) T?*^-ftLl B-TottttlSfflV tKJI 
fi^/-;i/MLt: 0 7 5%x£/-;UT: 

afe»8L WfcU iox^?^gl» (o. 5M 

-f £$V— -MSB (pH6. 4) % o. 1 8M^b^?^ 
*v-}A* 5 OmM DTT) 4/1 U 2 4%jKUX*U 
^*'J3HI/6 00 0 1 0// U 1 OmM ATP 
0. 5// I „ T4DNA*t- (£?Bfi) 2 0#fiJ 
ft] 4 O/i I t U 37°C, lB#P B 1&iSLT 

5' 5RaBS'J>K^tLfc. 9PP*;i/A/-fV7£^7 

^UjtBM*. 7 5%x$ y — ;UTMSfc;*Lfc. ££Ktttil4{Stt 
jS^A'd — xy;u«*»«iirj:y DNA£mgSL. te 

x 2 E«ffi£m\ DNASfftJI^/ 

— ;i/;tiSL7 5%x$y— ;u-eafe;#». II*iO// I 
|:i;£flSL^<Z> 1 // I S7#P-^y;H**iL, DN 
A^)tS^;^^Lf-o 

[007 3] ZZ.X*m**ltzDNAMift[*foZ>frCthffl 
IllSma II-TSJ8rL. 7)^1) U Z? it X 3? T $ — 
-tf^fCcfctj^cDs' ^JBOBtt'JVMIttffofcpBM 

[0 0 7 4] pBM (20/i I) I^ClJ|6BXSJeiS5 0 
jt/l ( 1 OmM Tris-HCI (pH8. 0 ) . 7 mM 

MgC I 2 . 2 OmM KC I . Sma I (SSifi) 
8 +T3 0°C. 9 O^SI^L. 6 8°C, 1 5^ 

bnm'ik^Zs —)V}±m.-tZ>o "atR1*iS7 5%x$y — ;u 

10x7;i/*'J7*X77*-lfa 
( 1 0 OmM Tris-HCI ( p H 8 . 3). 1 
mM Z n C I 2 » 1 OmM Mg C I 2 ) 5 V I . T;U* 
'J7t^77*- tf (*/M»S* ; ^?Iit) l^&lc^ 
i iL, 37°c. i B#p B isj£ 

fc^^yaftUvBMbLfca SOOmM EDTA ( P H 
7. 5) 0. 5 /i K 10%SDS2. 5 /I I SMS.. 

SDiL. 5 6°C. 3 0#KI6U B*S5feS*l*-fc«. 

T E tS?D^7 x y — ^UT? 2 $^tL\ x^/-;u>^i5 

i izjg^Lfco ^-cd i v i st*tp— xy;ua«a» 

L. ^^^-1^1, 8SfiO. 1 // g/ffll©Sm 
a I ^P-->^^-t Lfco 
[0 0 7 5] U>B<kLfeDNAiril4Sma I^P 
— x^^K^^i — 2 5nglZ*tLT^E;Ui±T? 1 5ftfr6 2 
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OfgaJtlDx.. 10x7^y-va>ifS (0. 66M 
Tris-HCI (pH7. 6). 5 OmM M g C I 
2 . 5 OmM D T T) 2 u I . 1 OmM^^^a >S<ba 
A;u h 2 I . BS A (1 mg/ml) 2 // I . 1 OmM A T 
P 1 U I . T4DNA'Jj]- tf 3 5 0^&£ 

an*.. ffi*r-2 0/i itu i 6-C7?— aaefiics 

'n-otzo Z<D&fcfe\z t RN A (lOmg/ml) 0. 5/i 
I X^y— 75%I^/-Jl/t« 

l. -toaianafii o/i i (dswtkksiru ^ta.^s 

tSL>r*B§JM1 0 9<*. XiiS C S 1 &£ff5ft$n 

hiz;U) li&$8 (J. Mol. Biol., 166, 577 (1983)) \z 

[0 0 7 6] ^ilEftlliLB-Amp^b-h (1% 
hMJ^h>> 0. 5%S^:X^rX. 0. 5 
^HJ^A. 1. 5%!^ 7>t e v'J>5 0//g/m 

— S^-tL-?^3mt LB-Amp(/)Aof:l Sml^-x— 
^T*^#L. 1. 5ml(Dtt*«£jSt>LT«SL. ^7 
KDNA(/)5-^U/^U-v3> (Maniatistj, Mo 
leculer Cloning : A Laboratory Manual, 1982 ) 
l>. 1 5 V I <DDN Ajfc^BSBL*:. P*9. 2-3// I? 
SHJUSIigE c o R liHind III *4*&* £JC 
(5 OmMT ris-HCI (pH7. 5). 10 
mM MgCl2 , i'mM DTT. 1 0 OmM NaC!) 
1 0 ii I tt*3 7 °C. 1 B#f^J£j££-t±fr!£. Tiin— X 

[0 0 7 7] $1 2CD?Ii£liC 14-1 A<&) 7 1 Obp. 
C14-2M%9 5 0bp, C 1 4- 3 8 5 

Obp. C 1 4 - 4<Ii<jb«ft6 0 Obp. C14-5®i|W 
£] 1 2 0 Obp. C 1 4 - 6m&tfftl 1 1 3 4bp. C 1 4 
-7««*<fi1 6 6 4bp. C1 4-8»«*<fi6 6 7b 
p. C 1 4 - 9 1120 bp. C14-10 $Ii§£ 

A«» 1 1 7 4bp. C 1 4 - 1 1 fattft<ftl 1 0 5 7 bp. C 
1 4-1 2 fMft<ffi 6 4 8 bp(D D N Am)itf**l?*lttL 

[0 0 7 8] »?>4xfc 1 2ffig|<7)D N AfiSClS a n g 
er|(Dvft^-H^-v3>;i (Science, 21 
4, 1205-1210 (1981)) -t<Z>*»E5lJS»ffi L 

fr 0 x. ctDDNAaaieMasicffifflLfc-tH-FtLO) 

WD->?C14-1, CI 4 - 2 . CT4-3. 
C14-4, C14-5. C14-6, C14-7, C 
14-8, C 1 4-9. C 1 4 - 1 0. C 1 4- 1 1 . 
CI 4-1 2 £■$£ Ltz 0 X. aSLfeilfi^ttlS 
M&«-t*L«feyftS$*L47 r 5-/»EM* C 1 4 - 1 li 
SHUS^I £ LT. C 1 4-2liIS?U§-i§-2. C14- 
3l£I£*lJg^-3. C 1 4 - 4 liiBJIJS-^ 6 . C14-5 
liIS^JS^-7. C 1 4 - 6 l£IE?IJ§-^ 8 . CI 4-7 1* 
K5US# 9 . C 1 4 - 8 l*IE5>J8# 10. C 1 4 - 9 li 



EMS* 1 1 . C 1 4 - 1 0 I4E3HJS# 12. C 1 4 - 
1 1 lilB?iJ#-^- 13. C 1 4 - 1 2 liSfi^JS* 1 4 £ L 
TtkL/co ±1B^^X = Kli»lt68M*fc LTC 1 4- 

1 l£$[XBF®S?mi3029 *. C 1 4-2l*(5]mi3030 
*. C 1 4-3liEfS13031 *. C 1 4-4l*f^mi303 

2 -5§-. C 1 4-5l*fH|mi3033 *£ Lt¥^4$6^ 2 
4BMIfC. C1 4 - 6liF ERM P-13592 

. C 1 4-8!£^]P-13593 . C 1 4- 9 lip] P -135 
94 . C 1 4 - 1 OlifnjP -13595 . C 1 4 - 1 1 l*m 
P -13596 ..CI 4-1 2li|H)P-13597 £ Lt?l$5 

[0 0 7 9] g|]S6ffl2 

RT-PCRfCcfc^HCV (#4) jgfc^O&ai 

Jtfc * *-<7>«tt# A |t B Slff ittJfi#Jfll» <D H C V 
(#4) itfc^pCDRT-P CR£trl\ C4-,1MC 
4 - 2««0)ii«D N ABfft-£ttili Lfco 
[0 0 8 0] ffll^fc;?^^ — SJUTlC^Lfco 
[0 08 1] C 4- 1 flii&lCOLNTIi. 1st PCRIi 
^7^7-4-1 : 5' -ATGGAGACT AAAC 
TCATCAC-3' £4 — 2:5' — ACTGTGC 
CGATGCCCAAGAT — 3' £{£fBL. 2nd P 
CRIi^'fT- 4-3 : 5' -TACTTCTAGG 
ACCGGCCGAT-3' £14-13:5' -AT 
AGGTGGAGTACGTGATGGG — 3' £JBL* 

[0082] C4-2ffi#|ZOl*TI** 1st PCRIi 
^-f^— 4-4 : 5' — TGGAGCGTATATG 
TCCAAGG— 3* £4-5 :5' -GACATGC 
ATGCCATGATGTA — 3' £ffi/?3L. 2nd P 
CRIi^-f*— 4 — 4£4-6 : 5' -CACATT 
TGGTCCC ACGATGG-3' ££H^-o 

[0 0 8 3] P C Rm^(D<? P— — XftftXKWtOlk 

^p—x>^rcigLTii. ^^-a-cpuc 1 i 9 

&mi\ fGJSma I h£. -LfE^-f -7 — tffll^ 

r p c r i= j: y m*M l tzmm?®rK zmmm i r*^ l 

^;£lZ e i;oT^O-->^L. SIE«$*gLto 
X. C(DDNA*aiEOTftSlcfl6fflLfc-t*L-Fix©fa« 
^P — VJC4-1, C4-2£^p«Ltr e StffiLfcit 

C4- 1 \*m&m^4 £ LT. C4-2lilB?IJS"§-5 £ 
L^Lf: 0 ±IB^7X5 K(i^Jte»#£LTC4- 
1 li«fcX©FM^mi3027 C4-2lifnimi3028 -^-£ 
LT^lS4^6^ 2 4 Bf*t?*H*tt"Cl^4 0 

[0 0 8 4] HiSfl]3 
^§^l^:HCV (#S 1 4) a&ijie^CPfggt 

(f(P1) 

a) M?7^5 K.O«a 
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ttUBT 6-7 0 7 7 8 



±K3SJfifl!l lZj3L*Tl#b*lfc£n-->C 14-10D 
NA$ftlLt^7^"7-B1 : 5' — CATGAGC 
ATAAATCCTAAACCTCAAAG— 3' tB 
2:5' -ATCTGCAGTTAT AGGGTGTC 
GATGACCTTACCC — 3' £EH x THffi#n <£> 
P C Rgrfr-CP C RfcftlV fc] 3 8 0 b p<7>D N Agrfr 

D Q7fWl/A/-f VT£;Ur;Ua— ;U (2 4: 1) 
U *<D*B£x$y-- ( /ua:RU TE300/i I 

l>. T 4 DN A/K'J > 7— ifffiaa. T4DNA4t- 
4fffiairJ:or 5' -SRSSSMKIbLfc. »&4xfcDNA 
KtfliKl£tt«?8 (5 OmM Tris-HCI (pH 
7. 5) . 1 OmM Mg C I 2 ^ 1 mM DTT, 1 
0 OmM N a C I ) $*T*P s t 12 0»tl£ilD*.T 

2E«ai8L x$y-;i,2t»u MM?k i ou i iz&M 
L. «3 8 0bpO)DNA»rfrtL-C»!lLfc. CCT: 
ibnfcDNAifft(d:M^^^-p KK2 2 3-3 

P s t ! -efflwu Si=;*tfi«i Ic^LfclM^lCTSH] 

RIBfSma IT?WSrU 7;U^ , J^^-X^T^— tf 

»!(::* y*© 5 ' 3KflH©lK»M<b*fTofc*a)^^* 

— 2 5 n g tmt&m 1 ^-CT4DNA 'J !ffC<fc . 

yaBSjesmv «ijmi 0 5*$ffli\ jf^Mis 

[O085]Mfi»lliLB-Amp?l/-h (1% 
hh'J^h>, 0. 5%g^X^X, O. 5%Na 
CI. 1. 5%S^. 5 0 // g/ml7> fcf V 'J » ±T 

3ml(DLB-AmpC0Aof- 1 5ml^zL — Z?Vt$m U 
■£<D1. 5ml£S'bL"C*BL. = KDNACD5 

-^U/^—>a> ( Man i at is et al, Mo I ecu I er CI o 
ning : A Laboratory Manual, 1982) £*tI\ 1 5/i 10) 
DNAiRSBSLfc, l*J2-3/i I fWfEcoR 
ItPst 144*14, SJSW (5 0mM T 
ris-HCI ( p H 7 . 5). lOmM MgC 
12. I mM DTT. lOOmM NaCI) 10// 

«*BSfTtV »3 8 O b pCDDN AKJttfff A£*Vt 

[0086] b) ^ix^>^D7 Kaic.fcsaEacoa 

g& tf a IE B gff «ft«jfli3t t a> ELK 

±IE*HH^ P->£ 3ml<D L B - A m p ftifi-t? 3 7 
°C. 3WPflffl**Lfc«. f(D50/i I SSfLl^LB- 
AmpiSife5mllc}g|!U 37°C. 2 B#p B 1i£g L*io *§ 

«ai=*a«2mMi=3a:4*3i=i ptg m^tmm) 

g|c3 7°c. 3»Hi*»Lfco 5ml 
£l 3 0 00rpm. 2#PflSt>L* *B». TElmlt 



H£2fei*U .1 3 0 00 rpnu 2#PaS'bU HtfSM 
Lfc. UlLfc^L/-; hies 0// I <D3£S7kfcJ;tf 5 O 
./i I (7)2 x-tf->^;Ugffi;*iS ( 1 O OmM T r i s - H 
C I (pH6. 8) . 2 0%yj-tzD— ;U, 1 0%SD 
S. 5% 2->W?hX^y-^ 0. 2%^PA 

°c 5»pa*3>sk7K»T-ca*affiaL. -7o°c-c;$ 

@!Kfi?^2l5]^LJiSL'th>^;Ut Lfco 
[0 0 8 7] ±E-y->?^3 0 0 I £M I N I PRO 
TEAN I! Dual SlabCell (Bior 
ad) JffiUtLaemml i (Nature, 227, 6 

80(1970)) CfCT 1 5mA; 1. 5B*HSDS-^U 

to u;u7 a Ky;mft*«iSffofco ^£ 

MINI TRANS BLOT Electroph 
o. ret ic Transfer Cel I (Bior 
ad) Sffll^250mA, 1. 7 5 ftMIs? Lfc. -£ 
¥SL * >^b>^5%X^A=;^, 2%BSASt 
I (10 mM N a — phosphate 
(pH7. O) . 1%BSA t O. 1 5M NaCI. 
2. 5mM EDTA) 2 BtPifl^n y 

*>?Ltz 0 5 2%BS A£-£<t;$I!g 

>3?U>£3f®;T£l I (1 OmM Na-phospha 
te (pH7. O) . O. 15M NaCI. O. 05 
%Tween20) "C 3 2%X+AS^J 
*fc*E»i I ' 1 O Omu/mllzftJRLfctaA I g G- 

poD^ttsti*;^ i-ivtu aa-e3o»im 

T?5|Hia»Lfc, ft»Lfc>>?U>*«fia (2 0m 
M Tris-HCI (p H 7. 5) . 0. 5M Na 
CI. 0. 0 5%4-^DP1t7hHk 0. 018 

%H2 02- . i 6. 7%>sy— ju) iraaiL. 

1 5»p B 1SJ£S-Hrfco 

[0 0 8 8] eaSH4rc^Lfc«-H4l = j3L^TI*. # 
AjfBSHttJFiftaSifliWSfiKNo. 1 -No. 5) 
AJfil5»5« (No. 6 -No. 10) iroi^T ^xx$ >3?P 
*V h^^T-D^^m^^Lt^. gfcA#Bg|ffSftffi#JfiL» 

a< % ifA^BatffFasfts^BBr&tfifAifBaiFiK^-r 

[0 0 8 9] Hi6gD4 
XBl^ffi^feHCV (#S14) flafeig&?-(Pfl5g 
(^0>2) 

a) *8?7X a ^(Dffim 

HJS0IJ1 fC*5L^r»&*ifc^P — >C 1 4-3d:C1 4 
-5GDDN A£}ttli;& (Takara Universal buffer H ) 
^-C^-tL-FHfilESI^E c oRI, P s t I RUE c o 
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1#BB¥ 6-7 0 7 7 8 



3B9 3 0 b pfcW9 5 0 b p(DDN ABrtt-*»IIL. T 

2tKU mWyfrz 5 ti I l-igS?^ & w <t lCc£ oTfifS L 
fc. ««Lfc*DNAS**t*4i±E««a*"C«IIB* 

tLftl«7 8Obpt9 2Obp0DNA$fgtL, T 

Efi»7 1 / HiRtf 9 o □ *;uAffil»s x£y — ;u 

a«t-6Cfcl=J:oX:»ll«Lfc. f§KLfc2fig|<DDN 
A. &tf^tf>±K»«?a*. MRBKE c o R I t?>«<b 
Lfc"<^ £ — P Bluescript Sg^L, T 4 

[00 9 0] JfmS^IIiLB-Amp^U-h (1% 
/^hh'J^hX 0. 5%BSX^X, 1%NaC 
1,1. 5%JS^ 5 0 \i g/ml7>tfi/»J» -t*C— 

mlflDLB — Amp<DAofc1 5ml zl— 
(01. 5mlS5a'Offi»C«ky»*L. K0>5- 
^U^U-va> (Maniatis et al, Moleculer Clonin 
g:A Laboratory Manual, 1982) £fH\ 20/i iODN 
ASSSHSLfc. I!8LfcDNA;$cD4 a* I 
(Takara Universal Buffer H ) t^EcoR I "Ci^b 
U X^««a»-r*^tlcJ:oT3Kl1 7 0 

0 b pODNAgf)t^SA$tltl^^P-> (28- 
14D) ^0^O->28-14D0DNA$ 
flJfflLt^7^7-F2 : 5' -CAGAATTCAT 
GGAAACACTCGACATCGCC-3" t Z?=r 

"7 — R : 5 ' -CACTGCAGTT ATG AGAC 
AGCGTCTTGAGGGAC-3' SfflUtPCR 
J£i££4ro/r 0 PCRJ£j£l*. JifEDNA 1//IC10 
xPCRiI;S (1 OOmM Tris-HCI (pH 
8. 3) % 500mM KCI, 15mM MgC 
12*0. 1%geratine)5^l. "^^^"7 — 
F2, R (=&2 4 0 pM) % 25mM d N T P 0. 
2 £f I * Taq polymerase (Boehri 
nger) 0. 2//I (1 £fiD*.. 5 0 

4°C0. 5#IBk T--'J 5°C0. 5#H. ttft 

7 2°C1 »H©<ftfr"Tf4 4-y-^^;Uftofc. 

j£&cd±S£ t e ffift 71; n a /twuAffia 

L. ^OTKS^x^ry — ;u&KU M^7K40^/ I icjg 
g?L. IS3f;$ (Takara Universal Buffer H ) 5 u t \ 
MBBXE c o R I 2 oiii, p s t i 2 o*tt*ai^ 
r;HfcLfco iBftftl. 5%7fP-X^H^H)l: 
«fcyfi8 60bpfl)DNABrft£*«L, TEt&*D3>x 

1 (D^BTKlc^St-^ctir^y^SDN A^iffco c 
ci?»b*ifcDNA»W«a)i v i — 

PKK223-3 (77H5/7) SM«»B*Ec 



i tsi*u t4dna'j#— ifiz^yaisu *» 

[0 0 9 1 ] LB-Amp^ U — h ( 1 

%/\^hh'J?h>, 0. 5%BSI*^, 1%NaC 

I. 1. 5%S3S. 5 0 v g/mlT>tfv'J » ±T? — 
^U- F^lCfflSLfca DX— $-t4l-F*l3 
mlCDLB-AmpCDAot- 1 5ml ^3. — ^"Cig^ L. J £ 
<D1. 5ffll*5BitdB t ai=J:y«BL. ^7X5 Kfl)U 
^b/^l/-v3> (Maniatis et al, Moleculer Clonin 
g:A Laboratory Manual, 1982) £fHV 2 0 v I <D D N 
A«£B«Lfc 0 IBS Lf-D N AiSEcp 4 jlz I £il1E» 

(Takara Universal Buffer H ) 4" E c o R I RlfP s 

t i-e-stbu TiS ^y;i,«ft*»"r*c:tic«fco 

T3KI8 6 ObptDDN ABf^36<»A * *LT L^4^ P — > 

[0 09 2] b) «)ix*>?p^ hai:*6*ao?t 
S2& l/# A#£B fiBF jK B'*jAl9I 4: 0) fi JC 
-tK;WHB£ D — >£3ml(Z>LB-Amp tgifet: 3 7 
°C. 3B*RMirtt*LfcflL ^<D5 0 /i I £8rLlM-B- 
Ampi$ife5mllzfSflL. 3 7°C. 2RMJS*Lfc. *S 
«fai=«aa2mMir<C-&J:5l= I PTG (fl^MX) 
£*Dx.s MI-3 7°C. 3RH«*Lfc..i4iai.- 5mi 
$1 3 0 00rpm , 2 #|HJaS'b L*H8L TElmlT'I 
£2fc;$L„ 1 3 000 rpnu 2$NWiS'kL* Wtf^ML 
fc„ SILfc^U'V Me 5 0 /i I (DaBI*&l/5 0 u I 
(0 2 x+f->^";i/^tg;*a (1 0 OmMT r i s-HCI 

(pH6. 8). 2 0%y.'J-feDHk 10%SDS, 

5%2-y;^?hxjy- ;k o. 2%^dA7i; 

yu^u— )■ *»7LKa;i?oL. eaa* 1 oo°c s# 
raiM^TtgfMii. -7o^aei*»£ 

■2|al«ySL^>^l/i: Lfco 
[0 0 9 3] -tfE-tJ->:/;U£ M INI PROTEAN 
II Dual Slab Cell(Biorad) 
JIL^Laemml i (D7i;£ (Nature, 227, 680(197 
0)) |:$CT1 5mA. 1. SftHSDS-TK'Jr^U 

L. PVDF>>^U> (3';#7) *St4tMI N 
I TRANS BLOT Electrophore 
tic Transfer Cel l (Biorad) 
Sil^t2 5 0mA, 1. 7 5B#WH&¥Lfc 0 C¥SL 
> 5%X^A = J1/^ 2%BSAftt;ii 

jjl' (10mM Na — phosphate (pH 
7. 0). 1%BSA. 0. 15M NaCI, 2. 5 
mM EDTA) (C;1;1L. MAV 2 BtPe^D *y^r>^ 
Lfco 5%^^rAS;U^7. 2%BS A^^t;^®^ I ' 
T* 4 0 f£*|R L fc Jtl \Z Z? P v * > ^* L fc y > ^ U 

>^^©;SI I ( 1 0 mM Na-phosphate 
( p H 7 . 0).0. ISMNaCKO. 05%Tw 
een20) t!3{51i5t;$^ 2 S 7U{7 
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W6-7 0 7 7 8 



flSSftr TM 0 Omu/mliri^fRLfrlnA I gG-POD 

i±fco >>^u>sayaiL. a«san-e5iai 

2fc»Lfc. ^Lt:> (2 0mM T 

ris-HCI (pH7. 5) . 0. 5M NaCI, 

0. 05%4-^?PD1t7l 0. 0 1 8%H2 

02 . 16. 7%>£/— JU) £;£T*1 5# 

[0 0 9 4] gIJl5C^Lf:o HSlZfcl^Tli. 3£ 
A#BH«ttffitt»#Jll3|5«(No. 1 -No. 5) tmi$ 
AJfii»5 01 (No. 6— No. 10) irol^T^x;** >:?n 
v hSff-sfcjeJRt^LfcA^ #A*BfflffFft»*Jfti« 

[0 0 9 5] 

5fl. T5y»EWfn33l^r*<Dffll^ttS«lc-r*HCV 
KM 

CACTCCACCA TAGATCACTC CCCTGTGAGG 
CCATGGCGTT AGTATGAGTG TCGTACAGCC 
GTGGTCTGCG GAACCGGTGA GTACACCGGA 
TAAACCCACT CTATGCCCGG CCATTTGGGC 
GTTGGGTTGC GAAAGGCCTT GTGGTACTGC 
GTCTCGTAGA CCGTGCACC ATG AGC ACA 
Met Ser Thr 
1 

CAC AGA AAC ACT AAC CGT CGC CCA 



7£*>^<DlEIHfc#*&*u H C VfiSfiroBBu ^ 
|ftl~*#<Si&^£t<7)<!:%*£H£o 
[0 0 9 6] 

ss*»js-^ : 1 

E^JCO^$:701 
flUDflt : ~*m 

iSMCDHS : cDNA to genomic RNA 

ex 



AACTACTGTC TTCACGCAGA AAGCGTCTAG 
TCCAGGCCCC CCCCTCCCGG GAGAGCCATA 
ATTGCCGGGA AGACTGGGTC CTTTCTTGGA 
GTGCCCCCGC AAGACTGCTA GCCGAGTAGC 
CTGATAGGGT GCTTGCGAGT GCGCCGGGAG 
AAT CCT AAA CCT CAA AGA AAA ACC 
Asn Pro Lys Pro Gin Arg Lys Thr 

5 10 
CAA GAC GTT AAG TTT CCG GGC GGC 



60 
120 
180 
240 
300 
352 



400 



His Arg Asn Thr Asn Arg Arg Pro Gin Asp Val Lys Phe Pro Gly Gly 

15 20 25 

GGC CAG ATC GTT GGC GGA GTA TAC TTG TTG CCG CGC AGG GGC CCT AGA 448 
Gly Gin lie Val Gly Gly Val Tyr Leu Leu Pro Arg Arg Gly Pro Arg 

30 35 40 

TTG GGT GTG CGC ACG ACA AGG AAG ACT TCG GAG CGG TCC CAG CCA CGT 496 
Leu Gly Val Arg Thr Thr Arg Lys Thr Ser Glu Arg Ser Gin Pro Arg 

45 50 55 

GGG GAG CGC CAG CCC ATC CCC AAA GAT CGG CGC CCC GCT GGC AAG TCC 544 
Gly Glu Arg Gin Pro He Pro Lys Asp Arg Arg Pro Ala Gly Lys Ser 
60 65 70 75 

TGG GGA AAA CCA GGA TAC CCT TGG CCT CTA TAT GGG AAT GAG GGA CTT 592 
Trp Gly Lys Pro Gly Tyr Pro Trp Pro Leu Tyr Gly Asn Glu Gly Leu 

80 85 90 

GGC TGG GCA GGA TGG CTC CTG TCC CCC CGA GGT TCC CGT CCC TCT TGG 640 
Gly Trp Ala Gly Trp Leu Leu Ser Pro Arg Gly Ser Arg Pro Ser Trp 

95 100 105 

GGC CCC ACT GAC CCC CGG CAT AGG TCG CGC AAC GTG GGT AAG GTC ATC 688 
Gly Pro Thr Asp Pro Arg His Arg Ser Arg Asn Val Gly Lys Val lie 
110 115 120 



(16) 



ftffi¥-6-7 0 7 7 8 



GAC ACC CTA ACG T 
Asp Thr Leu Thr 
125 



ems*§- : 2 

iS*i]<Dft£ : 910 

mo® : 



IB5«]CDfI£I : cDNA to genomic 



701 



RNA 



TCG TCA GGA TGC CCC GGA CGC CTG TCC GCC TGC CGC AAT ATC GAT GCC 
Ser Ser Gly Cys Pro Gly Arg Leu Ser Ala Cys Arg Asn lie Asp Ala 

5 10 15 

TTC CGG ATA GGA TGG GGC ACC TTG CGA TAC GAG GAT AAC GTC ACC AAT 
Phe Arg lie Gly Trp Gly Thr Leu Arg Tyr Glu Asp Asn Val Thr Asn 

20 25 30 

CCA GAA GAT ATG AGA CCA TAT TGC TGG CAC TAC CCA CCA AAA CAG TGT 
Pro Glu Asp Met Arg Pro Tyr Cys Trp His Tyr Pro Pro Lys Gin Cys 

35 40 45 

GGC ATA GTC CCC GCG AGG TCT GTG TGT GGT CCA GTG TAC TGT TTC ACC 
Gly lie Val Pro Ala Arg Ser Val Cys Gly Pro Val Tyr Cys Phe Thr 

50 55 60 

CCC AGC CCG GTA GTA GTA GGC ACG ACC GAT AAA CTT GGA GTG CCT ACC 
Pro Ser Pro Val Val Val Gly Thr Thr Asp Lys Leu Gly Val Pro Thr 
65 70 75 80 

TAC ACG TGG GGA GAG AAT GAG ACA GAT GTC TTC CTG TTG AAC AGC ACC 
Tyr Thr Trp Gly Glu Asn Glu Thr Asp Val Phe Leu Leu Asn Ser Thr 

85 90 95 

CGA CCA CCG CAA GGG TCA TGG TTC GGC TGC ACG TGG ATG AAC TCC ACT 
Arg Pro Pro Gin Gly Ser Trp Phe Gly Cys Thr Trp Met Asn Ser Thr 

100 105 110 

GGC TTC ACC AAG ACT TGT GGC GCA CCA CCT TGC CGC ACT AGA GCT GAC 
Gly Phe Thr Lys Thr Cys Gly Ala Pro Pro Cys Arg Thr Arg Ala Asp 

115 120 125 

TTC AAT GCC AGC ACG GAC CTG TTG TGC CCC ACA GAC TGT TTT AGG AAG 
Phe Asn Ala Ser Thr Asp Leu Leu Cys Pro Thr Asp Cys Phe Arg Lys 

130 135 140 

CAC CCC GAA GCC ACC TAT CTC AAA TGT GGT TCT GGG CCC TGG CTC ACG 
His Pro Glu Ala Thr Tyr Leu Lys Cys Gly Ser Gly Pro Trp Leu Thr 
145 150 155 160 

CCA AGG TGC CTG GTC GAC TAC CCC TAC AGG CTT TGG CAC TAC CCC TGC 
Pro Arg Cys Leu Val Asp Tyr Pro Tyr Arg Leu Trp His Tyr Pro Cys 

165 170 175 

ACA TTC AAC TTC ACC ATC TTC AAG ATA AGG ATG TAT GTG GGG GGG GTT 
Thr Phe Asn Phe Thr lie Phe Lys lie Arg Met Tyr Val Gly Gly Val 

180 185 190 

GAG CAC AGG CTC ACG GCC GCG TGC AAT TTC ACT CGT GGG GAT CGC TGC 
Glu His Arg Leu Thr Ala Ala Cys Asn Phe Thr Arg Gly Asp Arg Cys 

195 200 205 

GAC TTG GAG GAC AGG GAC AGA AGT CAA TTG TCT CCT TTG TTG CAC TCC 
Asp Leu Glu Asp Arg Asp Arg Ser Gin Leu Ser Pro Leu Leu His Ser 
210 215 220 



48 



96 



144 



192 



240 



288 



336 



384 



432 



480 



528 



576 



624 



672 
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ACC ACG GAG TGG GCC ATT CTG CCC TGC AGT TAC TCA GAC CTG CCC GCC 720 

Thr Thr Glu Trp Ala I le Leu Pro Cys Ser Tyr Ser Asp Leu Pro Ala 

225 230 235 240 

TTG TCG ACC GGT CTT CTC CAC CTC CAC CAA AAC ATC GTG GAC GTG CAA 768 

Leu Ser Thr Gly Leu Leu His Leu His Gin Asn lie Val Asp Val Gin 

245 250 255 

TAT ATG TAT GGC CTG TCA CCT GCC CTT ACG AGO TAT GTC GTT CGA TGG 816 

Tyr Met Tyr Gly Leu Ser Pro Ala Leu Thr Ser Tyr Val Val Arg Trp 

260 265 270 

GAG TGG GTA GTA CTC TTA TTC CTG CTC TTA GCG GAC GCC AGG GTC TGC 864 

Giu Trp Val Val Leu Leu Phe Leu Leu Leu Ala Asp Ala Arg Val Cys 

275 280 285 

GCC TGC GTG TGG ATG CTC ATC TTG CTA GGC CAA GCC GAA GCA GCA C 910 

Ala Cys Val Trp Met Leu lie Leu Leu Gly Gin Ala Glu Ala Ala 
290 295 300 

IE*"J#^:3 h*Pv-:SJS« 
12?iJCD^:£ : 852 I££iJ<DS£i : cDNA to genomic RNA 

KWtOS : ttlft - j£B 

CTT GGT CAG GAG ATC CTC CTT GGC CCA GCT GAT GGC TAT ACC ACC AAG 48 
Leu Gly Gin Glu He Leu Leu Gly Pro Ala Asp Gly Tyr Thr Thr Lys 

5 10 15 

GGG TGG AGG CTT CTC GCC CCC ATC ACC GCT TAC GCC CAG CAG ACG CGG 96 
Gly Trp Arg Leu Leu Ala Pro lie Thr Ala Tyr Ala Gin Gin Thr Arg , 

20 25 30 

GGT CTC CTG GGC ACT ATA GTG GTG AGC ATG ACG GGG CGC GAC AAG ACA 144 
Gly Leu Leu Gly Thr lie Val Val Ser Met Thr Gly Arg Asp Lys Thr 

35 40 45 

GAG CAG GCC GGG GAA ATC CAA GTC CTG TCC ACA GTC ACT CAG TCC TTC 192 
Glu Gin Ala Gly Glu lie Gin Val Leu Ser Thr Val Thr Gin Ser Phe 
— 50. 55 60 

CTC GGA ACA TCC ATA TCG GGG GTC TTA TGG ACT GTT TAC CAC GGA GCT 240 
Leu Gly Thr Ser lie Ser Gly Val Leu Trp Thr Val Tyr His Gly Ala 
65 70 75 80 

GGC AAC AAG ACT CTA GCC GGC TCA CGC GGC CCG GTC ACG CAG ATG TAC 288 
Gly Asn Lys Thr Leu Ala Gly Ser Arg Gly Pro Val Thr Gin Met Tyr 

85 90 95 

TCG AGT GCC GAG GGA GAC TTG GTG GGG TGG CCC AGC CCC CCC GGG ACC 336 
Ser Ser Ala Glu Gly. Asp Leu Val Gly Trp Pro Ser Pro Pro Gly Thr 

100 105 110 

AAA TCT TTG GAG CCA TGC ACG TGT GGA GCA GTC GAC CTG TAC CTG GTC 384 
Lys Ser Leu Glu Pro Cys Thr Cys Gly Ala Val Asp Leu Tyr Leu Val 

115 120 125 

ACG CGG AAC GCT GAT GTC ATC CCG GCT CGA AGA CGC GGG GAC AAG CGG 432 
Thr Arg Asn Ala Asp Val lie Pro Ala Arg Arg Arg Gly Asp Lys Arg 

130 135 140 

GGA GCG CTA CTC TCC CCG AGA CCT CTC TCG ACC TTG AAG GGG TCC TCG 480 
Gly Ala Leu Leu Ser Pro Arg Pro Leu Ser Thr Leu Lys Gly Ser Ser 
145 150 155 160 



-Tt 
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GG6 GGA CCG GTG CTT TGC CCT AGA GGC CAC GCT GTC GGG ATC TTC CGG 528 
Gly Gly Pro Val Leu Cys Pro Arg Gly His Ala Val Gly lie Phe Arg 

165 170 175 

GCA GCT GTG TGC TCT CGG GGC GTG GCC AAG TCC ATA GAC TTC ATC CCC 576 
Ala Ala Val Cys Ser Arg Gly Val Ala Lys Ser lie Asp Phe lie Pro 

180 185 190 

GTT GAA ACA CTC GAC ATC GCC ACG CGG TCT CCC ACT TTC AGT GAC AAC 624 
Val Glu Thr Leu Asp He Ala Thr Arg Ser Pro Thr Phe Ser Asp Asn 

195 200 205 

AGC ACA CCA CCA GCT GTG CCC CAG ACC TAT CAG GTC GGG TAC TTG CAT 672 
Ser Thr Pro Pro Ala Val Pro Gin Thr Tyr Gin Val Gly Tyr Leu His 

210 215 220 

GCT CCA ACT GGC AGC GGG AAG AGT ACC AAA GTC CCT GTC GCC TAC GCC 720 
Ala Pro Thr Gly Ser Gly Lys Ser Thr Lys Val Pro Val Ala Tyr. Ala 
£ 225 230 235 240 

GCC CAG GGG TAC AAA GTG CTA GTA CTT AAT CCC. TCG GTG GCT GCC ACC 768 
Ala Gin . Gly Tyr Lys Val Leu Val Leu Asn Pro Ser Val Ala Ala Thr 

245 250 255 

CTG GGG TTT GGG GCG TAT TTG TCC AAG GCG CAT GGC ATC AAT CCC AAC 816 
Leu Gly Phe Gly Ala Tyr Leu Ser Lys Ala His Gly lie Asn Pro Asn 

260 265 270 

ATT CGG ACT GGG GTC AGA ACT GTG ACG ACC GGG GAG 852 
Me Arg Thr Gly Val Arg Thr Val Thr Thr Gly Glu 
275 280 
EMtf :4 h 7fx° P v— : Utttt. 

. . E5U<B*S : 819 1S$UG>II£R : cONA to genomic RNA 

mom : ±«« : c^sf^o-f 

KM 

AGC TTT AGA GAG CAG GGG TGG CGA CTC CTT GCG CCT ATC ACG GCC TAT 48 

Ser Phe Arg Giu Gin Gly Trp Arg Leu Leu Ala Pro lie Thr Ala Tyr 
(_ 1 5 10 15 

TCC CAA CAG ACG CGG GGC CTA ATT GGC TGC ATC ATC ACC AGC CTC ACG 96 

Ser Gin Gin Thr Arg Gly Leu lie Gly Cys Me Me Thr Ser Leu Thr 

20 25 30 

GGT CGG GAC AAG AAC CAG GTC GAG GGA GAG GTT CAG GTG ATC TCT ACC 144 

Gly Arg Asp Lys Asn Gin Val Glu Gly Glu Val Gin Val Me Ser Thr 

35 40 45 

GCT ACG CAA TCT TTC CTG GCG ACC TGC GTT AAC GGC GTG TGT TGG ACT 192 

Ala Thr Gin Ser Phe Leu Ala Thr Cys Val Asn Gly Val Cys Trp Thr 

50 55 60 

GTC TAC CAT GGC GCC GGC TCA AAG ACC CTA GCC GGC CCA AAG GGC CCA 240 

Val Tyr His Gly Ala Gly Ser Lys Thr Leu Ala Gly Pro Lys Gly Pro 
65 70 75 80 

GTC ACC CAA ATG TAC ACC AAT GTA GAC CAG GAC CTC GTC GGC TGG CAG 288 

Val Thr Gin Met Tyr Thr Asn Val Asp Gin Asp Leu Val Gly Trp Gin 

85 90 95 

GCG CCT TCC GGG TCG CGC TCC CTG ACA CCA TGC ACC TGT GGC AGC TCG 336 

Ala Pro Ser Gly Ser Arg Ser Leu Thr Pro Cys Thr Cys Gly Ser Ser 
100 105 110 
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GAC CTT TAT TTG 6TC ACQ CGG CAT GCT GAC GTC ATT CCG GTG CGC CGG 384 
Asp Leu Tyr Leu Val Thr Arg His Ala Asp Val I le Pro Val Arg Arg 

115 120 125 

CGG GGT GAC AGC AGG GGG AGC TTA CTT TCC CCC AGG CCT GTC TCC TAC 432" 
Arg Gly Asp Ser Arg Gly Ser Leu Leu Ser Pro Arg Pro Val Ser Tyr 

130 135 140 

TTG AAG GGT TCC TCA GGT GGT CCA CTG CTC TGC CCC TTG GGG CAT GTC 480 
Leu Lys Gly Ser Ser Gly Gly Pro Leu Leu Cys Pro Leu Gly His Val 
145 150 155 160 

GTG GGC ATC TTC CGG GCC GCT GTG TGC ACC CGG GGG GTT GCG AAG GCG 528 
Val Gly lie Phe Arg Ala Ala Val Cys Thr Arg Gly Val Ala Lys Ala 

165 170 175 

GTG GAC TTT GTA CCC GTT GAG TCT ATG GAA ACT ACT ATG CGG TCT CCG 576 
Val Asp Phe Val Pro Val Glu Ser Met Glu Thr Thr Met Arg Ser Pro 

180 ' 185 190 

GTC TTC ACG GAT AAT TCA TCT CCT CCG GCC GTG CCG CAA TCA TTC CAA 624 
Val Phe Thr Asp Asn Ser Ser Pro Pro Ala Val -Pro Gin Ser Phe Gin 

195 200 205 

GTG GCC CAT CTG CAC GCT CCT ACC GGC AGC GGC AAG AGC ACT AAG GTG 672 
Vai Ala His Leu His Ala Pro Thr Gly Ser Gly Lys Ser Thr Lys Val 

210 215 220 

CCG GCT GCA TAT GCA GCC CAG GGG TAC AAG GTG CTC GTC CTC AAC CCG 720 
Pro Ala Ala Tyr Ala Ala Gin Gly Tyr Lys Val Leu Val Leu Asn Pro 
225 230 235 240 

TCC GTT GCC GCC ACC TTG GGT TTT GGA GCG TAT ATG TCT AAG GCA CAT 768 
Ser Val Ala Ala Thr Leu Gly Phe Gly Ala Tyr Met Ser Lys Ala His 

245 250 255 

GGC ATT GAC CCC AAC ATC AGA ACA GGG GTA AGG ACC ATC GCT ACC GGC 816 . 
Gly lie Asp Pro Asn lie Arg Thr Gly Val Arg Thr lie Ala Thr Gly 

260 265 270 

GCC 819 
Ala 

EM(D*S : 992 E$tJ<7>aa : cDNA to genomic RNA 

CA CAT GGT GTC GAC CCT AAC ATC AGA ACA GGG GTA AGG ACC ATC ACT 47 

His Gly Val Asp Pro Asn lie Arg Thr Gly Val Arg Thr Me Thr 
1 5 10 15 

ACG GGC GCC CCC ATT ACG TAC TCC ACC TAT GGC AAG TTC CTC GCC GAT 95 

Thr Gly Ala Pro lie Thr Tyr Ser Thr Tyr Gly Lys Phe Leu Ala Asp 

20 25 30 

GGT GGT TGC TCT GGG GGC GCC TAT GAC ATC ATA ATT TGT GAT GAG TGC 143 

Gly Gly Cys Ser Gly Gly Ala Tyr Asp lie lie He Cys Asp Glu Cys 

35 40 45 

CAC TCA ACT GAC TCG ACT TCC ATC TTG GGC ATT GGT ACA GTT CTG GAC 191 

His Ser Thr Asp Ser Thr Ser Me Leu Gly lie Gly Thr Val Leu Asp 

50 55 60 

CAA GCG GAG ACG GCT GGA GCG CGG CTC GTC GTG CTC GCC ACC GCT ACG 239 



(20) !f$ga¥ 6-7 0 7 7 8 

Gin Ala Glu Thr Ala Gly Ala Arg Leu Val Val Leu Ala Thr Ala Thr 

65 70 75 

CCT CCG GGA TCA GTC ACC GTG CCG CAT CCC AAT ATC GAG GAG GTG GCC 287 
Pro Pro Gly Ser Val Thr Val Pro His Pro Asn lie Glu Glu Val Ala 
80 85 90 95 

TTG TCT AAC ACT GGA GAG GTT CCC TTC TAT GGC AAA GCC ATC CCC ATC 335 
Leu Ser Asn Thr Gly Glu Val Pro Phe Tyr Gly Lys Ala lie Pro lie 

100 105 110 

GAG GCC ATC AAG GGG GGG AGG CAT CTC ATC TTC TGC CAT TCC AAG AAG 383 
Glu Ala lie Lys Gly Gly Arg His Leu lie Phe Cys His Ser Lys Lys 

115 120 125 

AAA TGT GAC GAG CTC GCC GCA AAG CTG TCG GCC CTC GGA GTC AAT GCT 431 
Lys Cys Asp Glu Leu Ala Ala Lys Leu Ser Ala Leu Gly Val Asn Ala 

130 135 140 

GTA GCA TAT TAC CGG GGC CTT GAT GTG TCC GTC ATA CCG ACA AGC GGA 479 
Val Ala Tyr Tyr Arg Gly Leu Asp Val Ser Val lie Pro Thr Ser Gly 

145 150 155 

GAC GTC GTT GTT GTG GCA ACA GAC GCT CTA ATG ACG GGC TAC ACT GGC 527 
Asp Val Val Val Val Ala Thr Asp Ala Leu Met Thr Gly Tyr Thr Gly 
160 165 170 175 

GAC TTC GAC TCA GTG ATC GAC TGT AAC ACA TGT GTC ACC CAG ACG GTC 575 
Asp Phe Asp Ser Val lie Asp Cys Asn Thr Cys Val Thr Gin Thr Val 

180 185 190 

GAT TTC AGC TTG GAC CCC ACC TTC ACC ATT GAG ACG ACG ACC GTG CCT 623 
Asp Phe Ser Leu Asp Pro Thr Phe Thr lie Glu Thr Thr Thr Val Pro 

195 200 205 

CAA GAC GCG GTG TCG CGC TCG CAG CGG CGA GGT AGG ACT GGT AGG GGC 671 
Gin Asp Ala Val Ser Arg Ser Gin Arg Arg Gly Arg Thr Gly Arg Gly 

210 215 220 

AGA GGG GGC ATA TAC AGG TTT GTG ACT CCG GGA GAA CGG CCC TCG AGC 719 
Arg Gly Gly lie Tyr Arg Phe Val Thr Pro Gly Glu Arg Pro Ser Ser 

225 230 235 

ATG TTC GAT TCT TCG GTC CTG TGT GAA TGC TAT GAC GCG GGC TGT GCT 767 
Met Phe Asp Ser Ser Val Leu Cys Glu Cys Tyr Asp Ala Gly Cys Ala 
240 245 250 255 

TGG TAT GAG CTC ACG CCC GCT GAG ACC ACA GTT AGG TTG CGG GCT TAC 815 
Trp Tyr Glu Leu Thr Pro Ala Glu Thr Thr Val Arg Leu Arg Ala Tyr 

260 265 270 

CTA AAT ACA CCA GGG TTG CCC GTC TGC CAA GAC CGC CTG GAG TTC TGG 863 
Leu Asn Thr Pro Gly Leu Pro Val Cys Gin Asp Arg Leu Glu Phe Trp 

275 280 285 

GAA GGC GTG TTC ACA GGC CTC ACC CAC ATA GAT GCC CAC TTC TTG TCC 911 
Glu Gly Val Phe Thr Gly Leu Thr His lie Asp Ala His Phe Leu Ser 

290 295 300 

CAG ACT AAG CAG GCA GGA GAC AAC TTC CCC TAC CTG GTA GCA TAC CAG 959 
Gin Thr Lys Gin Ala Gly Asp Asn Phe Pro Tyr Leu Val Ala Tyr Gin 

305 310 315 

GCT ACG GTG TGT GCC AGG GCC CAG GCT CCA CCT 992 
Ala Thr Val Cys Ala Arg Ala Gin Ala Pro Pro 
320 325 330 
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EMS* : 6 
EM<0«* : 596 
EM<DS : &M 

mo®. : 



EMS* : 7 
iBMOfi* : 1143 



EM0>8K : cDNA to genomic RNA 



EM 

CTA ACG TGC GGC TTT GCC GAC CTC ATG GGG TGC ATC CCC GTT GTA GGC 

Leu Thr Cys Gly Phe Ala Asp Leu Met Gly Cys lie Pro Val Val Gly 

1 5 10 15 

GCC CCG CTT GGC GGC GTT GCC AGA GCT CTC GCG CAC GGC GTG AGA GTC 

Ala Pro Leu Gly Gly Val Ala Arg Ala Leu Ala His Gly Val Arg VaJ 

20 25 30 

CTG GAG GAC GGG GTT AAT TAT GCA ACA GGG AAC TTA CCT GGT TGC TCC 

Leu Glu Asp Gly Val Asn Tyr Ala Thr Gly Asn Leu Pro Gly Cys Ser 

35 40 45 

TTT TCT ATC TTC TTG CTG GCC CTA CTG TCC TGC ATC ACC ATT CCG GTC 

Phe Ser lie Phe Leu Leu Ala Leu Leu Ser Cys lie Thr lie Pro Val 

50 55 60 

TCC GCT GTC CAA GTG AAG AAC ACC AGT ACC GGC TAC ATG GTG ACT AAC 

Ser Ala Val Gin Val Lys Asn Thr Ser Thr Gly Tyr Met Val Thr Asn 

65 70 75 80 

GAC TGT TCC AAT GAC AGC ATC ACC TGG CAG CTT CAG GCC GCG GTC CTC 

Asp Cys Ser Asn Asp Ser Me Thr Trp Gin Leu Gin Ala Ala Val Leu 

85 90 95 

CAC GTC CCC GGG TGT GTC CCG TGC GAG AGA GTG GGG GAT ACG TCA CGG 

His Val Pro Gly Cys Val Pro Cys Glu Arg Val Gly Asp Thr Ser Arg 

100 105 110 

TGC TGG ATA CCG GTC TCG CCA AAC GTA GCT GTG CAG CGG CCT GGC GCC 

Cys Trp I le Pro Val Ser Pro Asn Val Ala Val Gin Arg Pro Gly Ala 

115 120 125 

CTC ACG CAG GGC TTG CGG ACG CAC ATC GAC ATG GTT GTG ATG TCC GCC 

Leu Thr Gin Gly Leu Arg Thr His He Asp Met Val Val Met Ser Ala 

130 135 140 

ACG CTC TGC TCT GCT CTC TAT GTG GGG GAC CTT TGC GGC GGG GCG ATG 

Thr Leu Cys Ser Ala Leu Tyr Val Gly Asp Leu Cys Gly Gly Ala Met 

145 150 155 160 

CTC GCA GCC CAG ATG TTC GTC ATC TCG CCA CGA CAC CAC TGG TTT GTG 

Leu Aia Ala Gin Met Phe Val lie Ser Pro Arg His His Trp Phe Val 

165 170 175 

CAG GAC TGC AAC TGC TCC ATA TAC CCT GGT GCC ATC ACT GGA CAC CGT 

Gin Asp Cys Asn Cys Ser lie Tyr Pro Gly Ala lie Thr Gly His Arg 



180 

ATG GCA TGG GAC ATG ATG AT 
Met Ala Trp Asp Met Met 
195 



185 



190 



48 



96 



144 



192 



240 



288 



336 



384 



432 



480 



528 



576 



596 



h#py— : SI 

: cDNA to genomic RNA 



EM 



A GTG CTA GTA CTT AAT CCC TCG GTG GCT GCC ACC CTG GGG TTT GGG 



46 
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Val Leu Val Leu Asn Pro Ser Val Ala Ala Thr Leu Gly Phe Gly 
1 5 10 15 

GCG TAT TTG TCC AAG GCG CAT GGC ATC AAT CCC AAC ATT CGG ACT GGG 94 
Ala Tyr Leu Ser Lys Ala His Gly lie Asn Pro Asn He Arg Thr Gly 

20 25 30 

GTC AGA ACT GTG ACG ACC GGG GAG TCC ATC ACA TAC TCC ACG TAT GGC 142 
Val Arg Thr Val Thr Thr Gly Glu Ser Me Thr Tyr Ser Thr Tyr Gly 

35 40 45 

AAA TTC CTC GCC GAT GGG GGC TGC TCG GGC GGC GGC TAT GAC ATC ATC 190 
Lys Phe Leu Ala Asp Gly Gly Cys Ser Gly Gly Ala Tyr Asp He lie 

50 55 60 

ATA TGC GAT GAA TGC CAC TCT GTG GAT GCT ACC ACC ATA CTT GGC ATC 238 
lie Cys Asp Glu Cys His Ser Val Asp Ala Thr Thr lie Leu Gly lie 

65 70 75 

GGA ACA GTC CTT GAC CAA GCG GAA ACA GCC GGG GTC AGG CTA ACT GTG 286 
Gly Thr Val Leu Asp Gin Ala Glu Thr Ala Gly Val Arg Leu Thr Val 
80 85 90 95 

CTG GCC ACG GCC ACG CCC CCC GGG TCA GTG ACA ACC CCC CAT CCC AAC 334 
Leu Ala Thr Ala Thr Pro Pro Gly Ser Val Thr Thr Pro His Pro Asn 

100 105 110 

ATA GAG GAG ATA GCC CTC GGG CAT GAG GGT GAG ATC CCC TTC TAT GGG 382 
lie Glu Glu lie Ala Leu Gly His Glu Gly Glu lie Pro Phe Tyr Gly 

115 120 125 

AAG GCG ATC CCC CTG CCT TAC ATC AAG GGA GGG AGA CAC TTG ATT TTC 430 
Lys Ala lie Pro Leu Pro Tyr Me Lys Gly Gly Arg His Leu lie Phe 

130 135 140 

TGC CAC TCA AAG AAG AAG TGT GAC GAG CTC GCG GTG GCC CTT CGG GGC 478 
Cys His Ser Lys Lys Lys Cys Asp Glu Leu Ala Val Ala Leu Arg Gly 

145 150 155 

ATG GGC TTG AAC GCT GTG GCA TAC TAC AGA GGG TTA GAC GTC TCC ATA 526 
Met Gly Leu Asn Ala Val Ala Tyr Tyr Arg Gly Leu Asp Val Ser lie 
160 165 170 175 

ATA CCA GCT CAA GGA GAT GTG GTG GTC GTC GCC ACC GAC GCC CTC ATG 574 
Me Pro Ala Gin Gly Asp Val Val Val Val Ala Thr Asp Ala Leu Met 

180 185 190 

ACG GGG TAT ACT GGG GAC TTC GAC TCC GTG ATC GAC TGC AAT GTA GCG 622 
Thr Gly Tyr Thr Gly Asp Phe Asp Ser Val Me Asp Cys Asn Val Ala 

195 200 205 

GTC ACT CAG GCC GTA GAC TTC AGC CTG GAC CCC ACC TTC ACT ATA ACC 670 
Val Thr Gin Ala Val Asp Phe Ser Leu Asp Pro Thr Phe Thr Me Thr 

210 215 220 

ACA CAG ACT GTC CCT CAA GAC GCT GTC TCA CGC AGC CAG CGC CGG GGG 718 
Thr Gin Thr Val Pro Gin Asp Ala Val Ser Arg Ser Gin Arg Arg Gly 

225 230 235 

CGC ACG GGT AGG GGA AGA TTG GGC ATT TAT AGG TAT GTT TCC ACC GGT 766 
Arg Thr Gly Arg Gly Arg Leu Gly lie Tyr Arg Tyr Val Ser Thr Gly 
240 245 250 255 

GAA CGA GCC TCA GGG ATG TTT GAC AGT GTA GTG CTC TGT GAG TGC TAC 814 
Glu Arg Ala Ser Gly Met Phe Asp Ser Val Val Leu Cys Glu Cys Tyr 
260 265 270 
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GAC GCQ GGG GCC TCA TGG TAT GAG CTT ACA CCG TCG GAG ACT ACC GTC 862 
Asp Ala Gly Ala Ser Trp Tyr Glu Leu Thr Pro Ser Glu Thr Thr Val 

275 280 285 

AGG CTT AGG GCG TAT TTC AAC ACQ CCT GGC TTG CCT GTG TGC CAA GAC 910 
Arg Leu Arg Ala Tyr Phe Asn Thr Pro Gly Leu Pro Val Cys Gin Asp 

290 295 300 

CAT CTT GAA TTC TGG GAG GCA GTT TTC ACC GGC CTC ACA CAC ATA GAT 958 
His Leu Glu Phe Trp Glu Ala Val Phe Thr Gly Leu Thr His Me Asp 

305 310 315 

GCC CAC TTC CTT TCC CAA ACA AAG CAG TCG GGG GAG AAC TTC GCT TAT 1006 
Ala His Phe Leu Ser Gin Thr Lys Gin Ser Gly Glu Asn Phe Ala Tyr 
320 - . 325 330 335 

TTG GCA GCC TAT CAG GCT ACA GTG TGC GCC AGG GCG AGA GCC CCC CCC 1054 
Leu Ala Ala Tyr Gin Ala Thr Val Cys Ala Arg Ala Arg Ala Pro Pro 

340 345 350 

CCG TCT TGG GAC GTC ATG TGG AAG TGC TTG ACT CGA CTT AAG CCC ACG 1102 
Pro Ser Trp Asp Val Met Trp Lys Cys Leu Thr Arg Leu Lys Pro Thr 

355 360 365 

CTC GTG GGC CCT ACA CCT CTC CTG TAT CGT TTG GGC TCT GT 1143 
Leu Val Gly Pro Thr Pro Leu Leu Tyr Arg Leu Gly Ser 
370 375 380 

mmo&Z : 1134 lE^JcDfli® : cDNA to genomic RNA 

mm 

CTA ACG TGC GGC TTT GCC GAC CTC ATG GGG TAC ATC CCC GTT GTA GGC 48 
Leu Thr Cys Gly Phe Ala Asp Leu Met Gly Tyr lie Pro Val Val Gly 

15 10 15 

GCC CCG CTT GGT GGC GTT GCC AGA GCT CTC GCG CAC GGC ATG AGA GTC 96 
Ala Pro Leu Gly Gly Val Ala Arg Ala Leu Ala His Gly Met Arg Val 

20 25 30 

CTG GAG GAC GGG GTT AAT TAT GCA ACA GGG AAT TTA CCT GGT TGC TCC 144 
Leu Glu Asp Gly Val Asn Tyr Ala Thr Gly Asn Leu Pro Gly Cys Ser 

35 40 45 

TTT TCT ATC TTC TTG CTG GCC CTA CTG TCC TGC ATC ACC ATT CCG GTC 192 
Phe Ser I le Phe Leu Leu Ala Leu Leu Ser Cys I le Thr I le Pro Val 

50 55 60 

TCC GCT GTC CAA GTG AAG AAC ACC AGT ACC GGC TAC ATG GTG ACT AAC 240 
Ser Ala Val Gin Val Lys Asn Thr Ser Thr Gly Tyr Met Val Thr Asn 
65 70 75 80 

GAC TGT TCC AAT- GAC AGC ATC ACC TGG CAG CTT CAG GCC GCG GTC CTC 288 
Asp Cys Ser Asn Asp Ser lie Thr Trp Gin Leu Gin Ala Ala Val Leu 

85 90 95 

CAC GTC CCC GGG TGT GTC CCG TGC GAG AGA GTG GGG GAT ACG TCA CGG 336 
His Val Pro Gly Cys Val Pro Cys Glu-Arg Val Gly Asp Thr Ser Arg 

100 105 110 

TGC TGG ATA CCG GTC TCG CCA AAC GTG GCT GTG CAG CGG CCT GGC GCC 384 
Cys Trp lie Pro Val Ser Pro Asn Val Ala Val Gin Arg Pro Gly Ala 
115 120 125 
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CTC ACG CAG GGC TTG CGG ACG CAC ATC GAC ATG GTT GTG ATG TCC GCC 432 
Leu Thr Gin Gly Leu Arg Thr His lie Asp Met Val Val Met Ser Ala 

130 135 140 

ACG CTC TGC TCT GCT CTC TAT GTG GGG GAC CTT TGC GGC GGG GCG ATG 480* 
Thr Leu Cys Ser Ala Leu Tyr Val Gly Asp Leu Cys Gly Gly Ala Met 
145 150 155 160 

CTC GCA GCC CAG ATG TTC GTC ATC TCG CCA CGA CAC CAC TGG TTT GTG 528 
Leu Ala Ala Gin Met Phe Val lie Ser Pro Arg His His Trp Phe Val 

165 170 175 

CAG GAC TGC AAC TGC TCC ATA TAC CCT GGC GCC ATC ACT GGA CAC CGT 576 
Gin Asp Cys Asn Cys Ser lie Tyr Pro Gly Ala lie Thr Gly His Arg 

180 185 190 

ATG GCA TGG GAC ATG ATG ATG AAC TGG TCG CCC ACG ACC ACC ATG ATC 624 
Met Ala Trp Asp Met Met Met Asn Trp Ser Pro Thr Thr Thr Met lie 
( 195 200 205 

CTG GCG TAC GCG ATG CGT GTC CCC GAG GTC ATC ATA GAC ATC ATC AGO 672 
Leu Ala Tyr Ala Met Arg Val Pro Glu Val lie Me Asp lie lie Ser 

210 215 220 

GGG GCT CAT TGG GGC GTC ATG TTC GGC CTA GCT TAC TTC TCT ATG CAG 720 
Gly Ala His Trp Gly Val Met Phe Gly Leu Ala Tyr Phe Ser Met Gin 
225 230 235 240 

GGG GCG TGG GCG AAA GTC ATT GTC ATC CTT CTG CTG ACC GCT GGG GTG 768 
Gly Ala Trp Ala Lys Val lie Val Me Leu Leu Leu Thr Ala Gly Val 

245 250 255 

GAC GCG GAG ACC CTC ACA GTC GGG GGT GCC GCT GGG CGC GCT ACC GGT 816 
Asp Ala Glu Thr Leu Thr Val Gly Gly Ala Ala Gly Arg Ala Thr Gly 

260 265 270 

GGC CTC ACC AGC CTC TTC TCT CCT GGT GCT CGG CAA AAT GTT CAG CTC 864 
Gly Leu Thr Ser Leu Phe Ser Pro Gly Ala Arg Gin Asn Val Gin Leu 

275 280 285 

ATT AAC ACC AAT GGC AGT TGG TAC ATC AAC CGG ACT GCC CTG AAT TGC 912 
Me Asn Thr Asn Gly Ser Trp Tyr Me Asn Arg Thr Ala Leu Asn Cys 

290 295 300 

AAT GAC CCT TTG AAC ACC GGC TTC ATC GCG GCC CTG TTC TAC ACC AGC 960 
Asn Asp Pro Leu Asn Thr Gly Phe Me Ala Ala Leu Phe Tyr Thr Ser 
305 310 315 320 

AGG TTT AAC TCG TCA GGA TGC CCC GAA CGC CTG TCC GCC TGC CGC AAT 1008 
Arg Phe Asn Ser Ser Gly Cys Pro Glu Arg Leu Ser Ala Cys Arg Asn 

325 330 335 

ATC GAT GCC TTC CGG ATA GGA TGG GGC ACC TTG CAA TAC GAG AAT AAT 1056 
I le Asp Ala Phe Arg I le Gly Trp Gly Thr Leu Gin Tyr Glu Asn Asn 

340 345 350 

GTC ACC AAT CCA ACA GAT ATG AGA CCA TAT TGC TGG CAC TAC CCA CCA 1104 
Val Thr Asn Pro Thr Asp Met Arg Pro Tyr Cys Trp His Tyr Pro Pro 

355 360 365 

AAA CAG TGT GGC ATA GTC CCC GCG AGG TCT 1134 
Lys Gin Cys Gly Me Val Pro Ala Arg Ser 
370 375 
IS^JS-^ : 9 1H^J<7>^ : 

: 1664 m<D$k : "^f| 
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lBM<7>aa : cDNA to genomic RNA . ±«* : CSSTife^-OUX 

IBM 

C 6TT CGA TG6 GAG TGG GTA GTA CTC TTG TTC CTG CTC TTG GCG GAC 46 ■ 
Val Arg Trp G!u Trp Val Val Leu Leu Phe Leu Leu Leu Ala Asp 
1 5 10 15 

GCC AGG GTC TGC GCC TGC GTG TGG ATG CTC ATC TTG CTA GGC CAA GCC 94 
Ala Arg Val Cys Ala Cys Val Trp Met Leu lie Leu Leu Gly Gin Ala 

20 25 30 

GAA GCA GCA CTG GAG AAG CTG GTC GTC TTG CAC GCT GCA AGC GCG GCT 142 
Glu Ala Ala Leu Glu Lys Leu Val Val Leu His Ala Ala Ser Ala Ala 

35 . 40 45 

AGT TGC AAC GGC TTC. CTG TAC TTT GTC ATC TTT TTT GTG GCT GCT TGG 190 
Ser Cys Asn Gly Phe Leu Tyr Phe Val lie Phe Phe Val Ala Ala Trp 

50 55 60 

TAC ATC AGG GGT CGG GCG GTC CCC TTG GCT ACC TAT TCC CTC ACT GGC 238 
Tyr lie Arg Gly Arg Ala Val Pro Leu Ala Thr Tyr Ser Leu Thr Gly 

65 70 75 

CTA TGG CCC TTT TGC CTG CTG CTC CTA GCA CTG CCT CAA CAG GCC TAT 286 
Leu Trp Pro Phe Cys Leu Leu Leu Leu Ala Leu Pro Gin Gin Ala Tyr 
80 85 90 95 

GCT TAT GAC ACA TCT GTG CAT GGA CAG ATA GGC GTG GCT TTG CTG GTG 334 
Ala Tyr Asp Thr Ser Val His Gly Gin lie Gly Val Ala Leu Leu Val 

100 105 110 

TTA ATT ACC CTT TTT ACA CTT ACC CCG GCA TAT AAG ACC CTT CTC AGC 382 
Leu Me Thr Leu Phe Thr Leu Thr Pro Ala Tyr Lys Thr Leu Leu Ser 

115 120 125 

CGG TGT CTG TGG TGG TTG TGC TAT CTC CTG ACC CTG GGG GAA GCT ATG 430 
Arg Cys Leu Trp Trp Leu Cys Tyr Leu Leu Thr Leu Gly Glu Ala Met 

130 135 140 

GTC CAG GAG TGG GCA CCA TCC ATG CAG GCG CGC GGC GGC CGT GAT GGC 478 
Val Gin Glu Trp Ala Pro Ser Met Gin Ala Arg Gly Gly Arg Asp Gly 

145 150 155 

ACC ATA TGG GCC GTC ACC ATG TTC TGC CCG GGT GTA GTG TTT GAT ATA 526 
Thr lie Trp Ala Val Thr Met Phe Cys Pro Gly Val Val Phe Asp lie 
160 165 170 175 

ACC AAG TGG CTT TTG GCG GTG CTT GGG CCC AGT TAC CTC CTA AGA GAA 574 
Thr Lys Trp Leu Leu Ala Val Leu Gly Pro Ser Tyr Leu Leu Arg Glu 

180 185 190 

GCT TTG ACG CGG GTG CCG TAT TTC GTC AGG GCT CAC GCT CTG TTG AGG 622 
Ala Leu Thr Arg Val Pro Tyr Phe Val Arg Ala His Ala Leu Leu Arg 

195 200 205 

ATG TGC ACC ATG GTA AGG CAC CTC GCA GGA GGT AGA TAC GTC CAG ATG 670 
Met Cys Thr Met Val Arg His Leu Ala Gly Gly Arg Tyr Val Gin Met 

210 215 220 

ACG CTA TTA GCC CTT GGT AGA TGG ACC GGC ACT TAC ATC TAT GAC CAC 718 
Thr Leu Leu Ala Leu Gly Arg Trp Thr Gly Thr Tyr lie Tyr Asp His 

225 230 235 

CTC ACC CCT ATG TCG GAT TGG GCT GCT AGC GGC CTG CGG GAC TTG GCG 766 
Leu Thr Pro Met Ser Asp Trp Ala Ala Ser Gly Leu Arg Asp Leu Ala 
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240 245 250 255 

GTC GCT GTG GAG CCC ATC ATC TTC AGT CCG ATG GAG AAG AAA GTC ATC 814 

Val Ala Val Glu Pro Me lie Phe Ser Pro Met Glu Lys Lys Val lie 

260 265 270 

GTT TGG GGA GCG GAG ACG GCC GCA TGC GGG GAC ATC ATA CAC GGA CTC 862 

Val Trp Gly Ala Glu Thr Ala Ala Cys Gly Asp lie lie His Gly Leu 

275 280 285 

CCC GTG TCC GCC CGA CTT GGT CAG GAG ATC CTC CTT GGC CCA GCT GAT 910 

Pro Val Ser Ala Arg Leu Gly Gin Glu lie Leu Leu Gly Pro Ala Asp 

290 295 300 

GGC TAT ACC ACC AAG GGG TGG AGG CTT CTC GCC CCC ATC ACT GCC TAC 958 

Gly Tyr Thr Thr Lys Gly Trp Arg Leu Leu Ala Pro lie Thr Ala Tyr 

305 310 315 

GCC CAG CAG ACG CGG GGT CTC CTG GGC ACC ATA GTG GTG AGC ATG ACG 1006 

Ala Gin Gin Thr Arg Gly Leu Leu Gly Thr lie Val Val Ser Met Thr 
320 325 330 335 

GGG CGC GAC AAG ACA GAG CAG GCC GGG GAA ATC CAA GTC CTG TCC ACA 1054 

Gly Arg Asp Lys Thr Glu Gin Ala Gly Glu lie Gin Val Leu Ser Thr 

340 345 350 

GTC ACT CAG TCC TTC CTC GGA ACA TCC ATA TCG GGG GTC TTA TGG ACT 1102 

Val Thr Gin Ser Phe Leu Gly Thr Ser lie Ser Gly Val Leu Trp Thr 

355 360 365 

GTT TAC CAC GGA GCT GGC AAC AAG ACT CTA GCC GGC TCA CGC GGC CCG 1150 

Val Tyr His Gly Ala Gly Asn Lys Thr Leu Ala Gly Ser Arg Gly Pro 

370 375 380 

GTC ACG CAG ATG TAC TCG AGT GCC GAG GGA GAC CTG GTG GGG TGG CCC 1198 

Val Thr Gin Met Tyr Ser Sen Ala Glu Gly Asp Leu Val Gly Trp Pro 

385 390 395 

AGC CCC CCC GGG ACC AAA TCT TTG GAG CCA TGC ACG TGT. GGA GCG GTC 1246 

Ser Pro Pro Gly Thr Lys Ser Leu Glu Pro Cys Thr Cys Gly Ala Val 
400 405 410 415 

GAC CTG TAC CTG GTC ACG CGG AAC GCT GAT GTC ATC CCG GCT CGA AGA 1294 

Asp Leu Tyr Leu Val Thr Arg Asn Ala Asp Val Me Pro Ala Arg Arg 

420 425 430 

CGC GGG GAC AAG CGG GGA GCG CTA CTC TCC CCG AGA CCT CTC TCG ACC 1342 

Arg Gly Asp Lys Arg Gly Ala Leu Leu Ser Pro Arg Pro Leu Ser Thr 

435 440 445 

TTG AAG GGG TCC TCG GGG GGA CCG GTG CTT TGC CCT AGA GGC CAC GCT 1390 

Leu Lys Gly Ser Ser Gly Gly Pro Val Leu Cys Pro Arg Gly His Ala 

450 455 460 

GTC GGG ATC TTC CGG GCA GCT GTG TGC TCT CGG GGC GTG GCC AAG TCC 1438 

Val Gly I le Phe Arg Ala Ala Val Cys Ser Arg Gly Val Ala Lys Ser 

465 470 475 

ATA GAC TTC ATC CCC GTT GAA ACA CTC GAC ATC GTC ACG CGG TCT CCC 1486 

Me Asp Phe Me Pro Val Glu Thr Leu Asp Me Val Thr Arg Ser Pro 
480 485 490 . 495 

ACT TTC AGT GAC AAC AGC ACA CCA CCA GCT GTG CCC CAG ACC TAT CAG 1534 

Thr Phe Ser Asp Asn Ser Thr Pro Pro Ala Val Pro Gin Thr Tyr Gin 

500 505 510 

GTC GGG TAC TTG CAT GCT CCA ACT GGC AGC GGG AAG AGT ACC AAA GTC 1582 



*$F?S¥ 6-7 0 7 7 8 



Val Gly Tyr Leu His Ala Pro Thr Gly Ser Gly Lys Ser Thr Lys Val 

515 520 525 

CCT GTC GCC TAC GCC GCC CAG GGG TAC AAA GTG CTA GTG CTT AAT CCC 1630 

Pro Val Ala Tyr Ala Ala Gin Gly Tyr Lys Val Leu Val Leu Asn Pro 

530 535 540 

TCG GTG GCT GCC ACC CTG GGG TTT GGG GCG TAT T 1664 

Ser Val Ala Ala Thr Leu Gly Phe Gly Ala Tyr 
545 550 
IBJiJ^ : 1 O KtKo v- : KtHtt 

ISJ'JOft? : 667 iEJiJCDffgi : cDNA to genomic RNA 

mmom : &M 

A ACA AAG CAG TCG GGG GAG AAC TTC GCT TAT TTG GCA GCC TAT CAG 46 
^ Thr Lys Gin Ser Gly Glu Asn Phe Ala Tyr Leu Ala Ala Tyr Gin 

15 10 15 

GCT ACA GTG TGC GCC AGG GCG AGA GCC CCC CCC CCG TCT TGG GAC GTC 94 
Ala Thr Va! Cys Ala Arg Ala Arg Ala Pro Pro Pro Ser Trp Asp Val 

20 25 30 

ATG TGG AAG TGC TTG ACT CGA CTT AAG CCC ACQ CTC GTG GGC CCT ACA 142 
Met Trp Lys Cys Leu Thr Arg Leu Lys Pro Thr Leu Val Gly Pro Thr 

35 40 45 

CCT CTC CTG TAT CGT TTG GGC TCT GTT ACC AAC GAG GTC ACC CTC ACA 190 
Pro Leu Leu Tyr Arg Leu Gly Ser Val Thr Asn Glu Val Thr Leu Thr 

50 . 55 60 

CAT CCT GTG ACA AAA TAC ATC GCC ACG TGC ATG CAA GCT GAC CTC GAG 238 
His Pro Val Thr Lys Tyr lie Ala Thr Cys Met Gin Ala Asp Leu Glu 

65 70 75 

GTC ATG ACC AGC ACA TGG GTC CTG GCC GGG GGA GTC TTG GCA GCC GTC 286 
Val Met Thr Ser Thr Trp Val Leu Ala Gly Gly . Val Leu Ala Ala Val 
80 85 90 95 

GCT CGT TAT TGC CTG GCG ACC GGG TGT GTT TCC ATC ATC GGC CGT TTG 334 
Ala Arg Tyr Cys Leu Ala Thr Gly Cys Val Ser lie lie Gly Arg Leu 

100 105 110 

CAT ATC AAC CAG CGA GCC GTC GTT GCA CCG GAC AAG GAG GTC CTT TAT 382 
His lie Asn Gin Arg Ala Val Val Ala Pro Asp Lys Glu Val Leu Tyr 

115 120 125 

GAG GCT TTT GAT GAG ATG GAG GAA TGT GCC TCT AGA GCG GCT CTC ATT 430 
Glu Ala Phe Asp Glu Met Glu Glu Cys Ala Ser Arg Ala Ala Leu Me 

130 135 140 

GAA GAG GGG CAA CGG ATA GCC GAG ATG CTG AAG TCC AAG ATC CAG GGC 478 
Glu Glu Gly Gin Arg I le Ala Glu Met Leu Lys Ser Lys I le Gin Gly 

145 150 155 

TTA CTG CAG CAA GCC TCC AAG CAG GCC CAA GAC ATA AAA CCC GCT GTG 526 
Leu Leu Gin Gin Ala Ser Lys Gin Ala Gin Asp lie Lys Pro Ala Val 
160 165 170 175 

CAG ACT TCA TGG CCC AAG GTG GAG CAG TTC TGG GCC AAG CAC ATG TGG 574 
Gin Thr Ser Trp Pro Lys Val Glu Gin Phe Trp Ala Lys His Met Trp 

180 185 190 

AAC TTC ATC AGT GGC ATC CAA TAC CTT GCA GGA CTG TCA ACA CTG CCG 622 
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Asn Phe Me Ser Gly lie Gin Tyr Leu Ala Gly Leu Ser Thr Leu Pro 

195 200 205 

GGG AAC CCC GCT GTG GCT TCC ATG ATG GCA TTC AGT GCC GCT CTC 667 

Gly Asn Pro Ala Val Ala Ser Met Met Ala Phe Ser Ala Ala Leu 

210 215 220 

EMS*: 1 1 KtKD v- : KIRK 

lE*iJ0>fi£ : 1120 EnoaS : cDNA to genomic RNA 

mm 

A GGG AAC CCC GCT GTG GCT TCC ATG ATG GCA TTC AGT GCC GCT CTC 46 
Gly Asn Pro Ala Val Ala Ser Met Met Ala Phe Ser Ala Ala Leu 
15 10 15 

ACC AGC CCT TTG TCA ACC AAC ACC ACT GTA CTC CTC AAC ATC CTG GGA 94 
^ Thr Ser Pro Leu Ser Thr Asn Thr Thr Val Leu Leu Asn lie Leu Gly 

20 25 30 

GGC TGG CTG GCG TCC CAA ATT GCG CCA CCC GCG GGG GCC ACC GGC TTC 142 
Gly Trp Leu Ala Ser Gin lie Ala Pro Pro Ala Gly Ala Thr Gly Phe 

35 40 45 

GTT-GTC AGT GGT CTG GTG GGG GCT GCC GTG GGC AGC ATA GGC CTG GGT 190 
Vai Val Ser Gly Leu Val Gly Ala Ala Val Gly Ser Me Gly Leu Gly 

50 55 60 

AAG GTG CTG GTG GAC ATC CTG GCA GGG TAC GGT GCG GGC ATT TCG GGG 238 
Lys Val Leu Val Asp Me Leu Ala Gly Tyr Gly Ala Gly lie Ser Gly 

65 70 75 

GCC CTC GTC GCA TTT AAG ATC ATG TCT GGC GAG AAG CCT TCC ATG GAG 286 
Ala Leu Val Ala Phe Lys Me Met Ser Gly Glu Lys Pro Ser Met Glu 
80 85 90 95 

GAT GTC ATC AAC CTG TTG CCT GGG ATT CTG TCT CCG GGT GCC CTG GTG 334 
Asp Val Me Asn Leu Leu Pro Gly Me Leu Ser Pro Gly Ala Leu Val 
100 105 110 

(_ GTG GGA GTC ATC TGC GCG GCC ATT CTG CGC CGC CAC GTG GGA CCG GGG 382 

Val Gly Val Me Cys Ala Ala Me Leu Arg Arg His Val 'Gly Pro Gly 

115 120 125 

GAA GGC GCG GTT CAA TCG ATG AAT AGG CTC ATC GCC TTC GCT TCC AGG 430 
Glu Gly Ala Val Gin Ser Met Asn Arg Leu lie Ala Phe Ala Ser Arg 

130 135 140 

GGA AAC CAC GTC GCC CCC ACC CAC TAC GTG ACG GAG TCG GAT GCG TCG 478 
Gly Asn His. Val Ala Pro Thr His Tyr Val Thr Glu Ser Asp Ala Ser 

145 150 155 

CAG CGA GTG ACC CAA ATG CTT GGC TCC CTT ACT ATA ACC AGC CTA CTC 526 
Gin Arg Val Thr Gin Met Leu Gly Ser Leu Thr Me Thr Ser Leu Leu 
160 165 170 175 

AGA AGA CTC CAC AAT TGG ATC ACT GAG GAC TGC CCT ATC CCA TGC GCC 574 
Arg Arg Leu His Asn Trp Me Thr Glu Asp Cys Pro Me Pro Cys Ala 

180 185 190 

GGC TCG TGG CTC CGC GAC GTG TGG GAC TGG GTC TGC ACT ATC CTA ACA 622 
Gly Ser Trp Leu Arg Asp Val Trp Asp Trp Val Cys Thr Me Leu Thr 

195 200 205 

GAC TTT AAG AAC TGG CTG TCC TCC AAG TTG TTC CCA AAG ATG CTC GGC 670 
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Asp Phe Lys Asn 
210 

TTT ATC 
Phe lie 



c. 



mtm^ : 1 2 
KM<D*S : 1174 



CTC CCC 
Leu Pro 
225 
ACT 6GT 
Thr Gly 
240 

AAC GTC 
Asn Vat 

AAC ACT 
Asn Thr 

TGC ATG 
Cys Met 

GCG GCC 
Ala Ala 
305 
ATA ACG 
Me Thr 
320 

TCG CCA 
Ser Pro 



ATC ATG 
lie Met 

CGC TTG 
Arg Leu 

TGG CAG 
Trp Gin 
275 
CCG AAA 
Pro Lys 
290 

TCA GAA 
Ser Glu 

GGA TTG 
Gly Leu 

GAG TTT 
Glu Phe 



Trp Leu Ser Ser Lys Leu Phe 
215 

TCT TGC CAA AAG GGG TAT AAG 
Ser Cys Gin Lys Gly Tyr Lys 
230 

CGG TGT CCT 
Arg Cys Pro 



GCT CCT ACG CCA 
Ala Pro Thr Pro 
355 

GGA CTC AAC TCG 
Gly Leu Asn Ser 
370 



ACC ACA 
Thr Thr 
245 
GGC TCC 
Gly Ser 
260 

GGG ACC 
Gly Thr 

CCC GCG 
Pro Ala 

TAC GCG 
Tyr Ala 

ACC ACT 
Thr Thr 
325 
TTC TCC 
Phe Ser 
340 

AAG CCG 
Lys Pro 

TTT GTC 
Phe Val 



ATG AGA ATC 
Met Arg I le 

TTC CCC ATC 
Phe Pro lie 
280 

CTA AAC TTC 
Leu Asn Phe 

295 
GAG GTG ACG 
Glu Val Thr 
310 

GAC AAT TTG 
Asp Asn Leu 

TGG GTG GAT 
Trp Val Asp 

TTT TTC CGG 
Phe Phe Arg 
360 



TGC GGT 
Cys Gly 
250 
ACA GGG 
Thr Gly 
265 

AAT TGT 

Asn Cys 

AAG ACC 
Lys Thr 

CGG CAC 
Arg His 

AAG GTT 
Lys Val 
330 
GGA GTG 
Gly Val 
345 

GAT GAG 
Asp Glu 



Pro Lys Met Leu Gly 

220 
GGC GTG 
Gly Val 
235 

GCC AAC 
Ala Asn 



TGG GCC GGC 
Trp Ala Gly 



CCT AAA 
Pro Lys 

TAC ACG 
Tyr Thr 

GCC ATC 
Ala lie 
300 
GGG TCA 
Gly Ser 
315 

CCC TGC 
Pro Cys 

CAA ATT 
Gin lie 

GTC TCG 
Val Ser 



ATC TCT GGC 
lie Ser Gly 
255 

ACC TGC ATG 
Thr Cys Met 

270 
GAG GGC CAG 
Glu Gly Gin 
285 

TGG AGA GTG 
Trp Arg Val 

TAC TCC TAC . 
Tyr Ser Tyr 

CAA CTG CCC 
Gin Leu Pro 
335 

CAT AGG TTC 
His Arg Phe 

350 
TTT TCC GTT 
Phe Ser Val 
365 



ISfJCDfliSI : cDNA to genomic 



mm 

T ACG CCA AAG 
Thr Pro Lys 
1 

CTC AAT TCG TTC 
Leu Asn Ser Phe 



CCG TTT 
Pro Phe 
5 

GTC GTC 
Val Val 
20 

CTG ATG 
Leu Met 



GAC ACT GAC GTA 
Asp Thr Asp Val 
35 

GCG GAG GCA GCA GCG CGG 
Ala Glu Ala Ala Ala Arg 
50 

GCA AGC TCC TCA GCG AGC 



TTC CGG 
Phe Arg 

GGG TCT 
Gly Ser 

TCC GTG 
Ser Vai 



GAT GAG GTC 
Asp Glu Val 
10 

CAG CTT CCT 
Gin Leu Pro 
25 

CTA ACA GAT 
Leu Thr Asp 
40 

GCG CGG GGG 
Ala Arg Gly 



CGC TTG 
Arg Leu 
55 

CAG TTG TCA GCG CCA 



TCG TTT TCC 
Ser Phe Ser 

TGC GAC CCT 
Cys Asp Pro 

CCG TCC CAC 
Pro Ser His 
45 

TCA CCC CCA 
Ser Pro Pro 
60 

TCG CTG CGA 



GTT GGA 
Val Gly 
15 

GAG CCC 
Glu Pro 

30 
ATC ACG 
lie Thr 

TCC GAG 
Ser Glu 



718 



766 



814 



862 



910 



958 



1006 



1054 



1102 



1120 



RNA 



46 



94 



142 



190 



GCC ACC 238 
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Ala Ser Ser Ser Ala Ser Gin Leu Ser Ala Pro Ser Leu Arg Ala Thr 

65 70 75 

TGC ACC ACA CAC GGC GCG ATC TAT GAT ATA GAC ATG GTG GAT GCT AAC 286 
Cys Thr Thr His Gly Ala lie Tyr Asp lie Asp Met Val Asp Ala Asn 
80 85 90 95 

TTG TTC ATG GGG GGC GAC GTG ACT CGG ATA GAG TCT GAG TCC AGG GTG 334 
Leu Phe Met Gly Gly Asp Val Thr Arg lie Glu Ser Glu Ser Arg Val 

100 105 110 

GTC GTT CTG GAC TAT CTC GAT TCA ATG ACC GAA AAG AAG AGC GAC TAC 382 
Val Val Leu Asp Tyr Leu Asp Ser Met Thr Glu Lys Lys Ser Asp Tyr 

115 120 125 

GAG CCC TCG ATA CCA TCG GAG TAC ATG CTC CCC AAA ACC AAG TTC CCG 430 
Glu Pro Ser lie Pro Ser Glu Tyr Met Leu Pro Lys Thr Lys Phe Pro 

130 135 140 

CCA.GCC TTA CCA GTC TGG GCA CGG CCT GAT TAC AAT CCA CCG CTC GTG 478 
Pro Ala Leu Pro Val Trp Ala Arg Pro Asp Tyr Asn Pro Pro Leu Val 

145 150 155 

GAA TCG TCC AAG AGG CCA GAC TAC CAA CCG CCC ACC GTT GCG GGC TGC 526 
Glu Ser Ser Lys Arg Pro Asp Tyr Gin Pro Pro Thr Val Ala Gly Cys 
160 165 170 175 

GCT CTC CCC CCA CCT AAG AAG ACC CCG ACG CCC CCC CCA AGG AGG CGC 574 
Ala Leu Pro Pro Pro Lys Lys Thr Pro Thr Pro Pro Pro Arg Arg Arg 

180 185 190 

CGG ACA GTG GGT CTG AGC GAG AGC ACC GTA GCA GAT GCC CTC CAA CAG 622 
Arg Thr Val Gly Leu Ser Glu Ser Thr Va! Ala Asp Ala Leu Gin Gin 

195 200 205 

CTG GCC ATC AAG ACC TTC GGC CAG CCC CTC CCA AGC GGT GAT CCA GGC 670 
Leu Ala lie Lys Thr Phe Gly Gin Pro Leu Pro Ser Gly Asp Pro Gly 

210 215 220 

CAT TCC ACG GGG GCG GAC GCC GCC GAT TCC GGC GGT CGG ACG CCC CCC 718 
His Ser Thr Gly Ala Asp Ala Ala Asp Ser Gly Gly Arg Thr Pro Pro 

225 230 235 

GAT GAC TCA GCT CTT TCG GAG ACA GGT TCT ACC TCC TCC ATG CCC CCC 766 
Asp Asp Ser Ala Leu Ser Glu Thr Gly Ser Thr Ser Ser Met Pro Pro 
240 245 250 255 

CTC GAG GGG GAG CCT GGG GAC CCA GAC CTG GAG CCC GAG CAG GTA GAG 814 
Leu Glu Gly Glu Pro Gly Asp Pro Asp Leu Glu Pro Glu Gin Val Glu 

260 . 265 270 

CTC CAA CCT CCC CCC CAG AGG GGG GGG GCA GCT CCC GGT TCG GAC TCG 862 
Leu Gin Pro Pro Pro Gin Arg Gly Gly Ala Ala Pro Gly Ser Asp Ser 

275 280 285 

GGG TCT TGG TCG ACT TGC TCC GAA GAG GAT GAC TCC GTC GTG TGC TGC 910 
Gly Ser Trp Ser Thr Cys Ser Glu Glu Asp Asp Ser Val Val Cys Cys 

290 295 300 

TCC ATG TCG TAC TCC TGG ACC GGG GCT CTA ATA ACT CCT TGT AGT CCC 958 
Ser Met Ser Tyr Ser Trp Thr Gly Ala Leu I le Thr Pro Cys Ser Pro 

305 310 315 

GAA GAG GAA AAG TTG CCA ATC AAC CCC TTG AGC AAC TCG CTG TTG CGA 1006 
Glu Glu Glu Lys Leu Pro lie Asn Pro Leu Ser Asn Ser Leu Leu Arg 
320 325 330 335 



(31) 
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mmm^ i 3 

IB^iJCD^^ : 1057 



c 



TAC CAC AAT 
Tyr His Asn 

GCT AAA AAG 
Ala Lys Lys 

GAC TCA GTC 
Asp Ser Val 
370 

AGG CTC CTC 
Arg Leu Leu 
385 



AAG GTG TAC TGT 
Lys Val Tyr Cys 
340 

GTG ACT TTC GAC 
Val Thr Phe Asp 
355 

TTA AAG GAC ATC 
Leu Lys Asp I le 

ACC TTG GAG GAG 
Thr Leu Glu Glu 
390 



ACT ACA TCA AAG AGC GCC TCA TTG AGA 
Thr Thr Ser Lys Ser Ala Ser Leu Arg 

345 350 
AGG ATG CAA GTG CTC GAC GCC CAT TAT 
Arg Met Gin Val Leu Asp Ala His Tyr 

360 365 
AAG CTA GCG GCC TCC AAG GTC AGC GCA 
Lys Leu Ala Ala Ser Lys Val Ser Ala 
375 380 
GCG 
Ala 

hTKns?- : MM* 

: cONA to genomic 

&m 



G CTG TTG 
Leu Leu 
1 

GCC TCA TTG 
Ala Ser Leu 

GAC GCC CAT 
Asp Ala His 

AAG GTC AGC 
Lys Val Ser 
50 

CCA CCC CAT 
Pro Pro His 
65 

CGC AGC TTG 
Arg Ser Leu 
80 

GAC CTC CTG 
Asp Leu Leu 

AAA AAT GAG 
Lys Asn Glu 

GCT CGC CTT 
Ala Arg Leu 
130 

ATG GCC CTT 
Met Ala Leu 
145 

GCT TCT TAT 
Ala Ser Tyr 
160 



CGA TAC 
Arg Tyr 

AGA GCT 
Arg Ala 
20 

TAT GAC 
Tyr Asp 
35 

GCA AGG 
Ala Arg 

TCC GCA 
Ser Ala 

TCC GGG 
Ser Gly 

GAA GAC 
Glu Asp 
100 
GTG TTC 
Val Phe 
115 

ATC GTT 
lie Val 



CAC AAT 
His Asn 
5 

AAA AAG 
Lys Lys 

TCA GTC 
Ser Val 

CTC CTC 
Leu Leu 

AGA TCC 
Arg Ser 
70 

AGG GCC 
Arg Ala 
85 

CCA CAA 
Pro Gin 

TGC GTG 
Cys Val 

TAC CCT 
Tyr Pro 



TAT GAT GTC ACA 
Tyr Asp Val Thr 
150 

GGA TTT CAG TAC 
Gly Phe Gin Tyr 
165 



AAG GTG 
Lys Val 

GTG ACT 
VaJ Thr 

TTA AAG 
Leu Lys 
40 

ACC TTG 
Thr Leu 

55 
AAA TAC 
Lys Tyr 

GTC AAC 
Val Asn 

ACA CCA 
Thr Pro 

GAC CCC 
Asp Pro 
120 
GAT CTC 
Asp Leu 
135 

CAA AAG 
Gin Lys 

TCC CCC 
Ser Pro 



TAC TGT 
Tyr Cys 
10 

TTC GAC 
Phe Asp 

25 
GAC ATC 
Asp Me 

GAG GAG 
Glu Glu 

GGG TTT 
Gly Phe 

CAC ATC 
His lie 
90 

ATT CCT 
lie Pro 
105 

ACC AAG 
Thr Lys 

GGC GTC 
Gly Val 

CTT CCT 
Leu Pro 

GCT CAA 
Ala Gin 
170 



ACT ACA 
Thr Thr 

AGG ATG 
Arg Met 

AAG CTA 
Lys Leu 

GCG TGC 
Ala Cys 
60 

GGG GCC 
Gly Ala 

75 
AAG TCC 
Lys Ser 

ACA ACC 
Thr Thr 

GGG GGT 
Gly Gly 

AGG GTC 
Arg Val 
140 
CAG GCG 
Gin Ala 
155 

CGG GTG 
Arg Val 



TCA AAG AGC 
Ser Lys Ser 
15 

CAA GTG CTC 
Gin Val Leu 
30 

GCG GCC TCC 
Ala Ala Ser 
45 

CGA TTG ACT 
Arg Leu Thr 

AAG GAG GTC 
Lys Glu Val 

GTG TGG AAG 
Val Trp Lys 
95 

ATC ATG GCC 
I le Met Ala 

110 
AAG AAG CCA 
Lys Lys Pro 
125 

TGC GAG AAG 
Cys Glu Lys 

GTG ATG GGG 
Val Met Gly 

GAG TTT CTC 
Glu Phe Leu 
175 



1054 



1102 



1150 



1174 



RNA 



46 



94 



142 



190 



238 



286 



334 



382 



430 



478 



526 



(32) 
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TTG AAA GCA TGG GCG GAC AAG AAA GAC CCT ATG GGT TTT TCG TAT GAT 574 

Leu Lys Ala Trp Ala Asp Lys Lys Asp Pro Met Gly Phe Ser Tyr Asp 

180 185 190 

ACC CGA TGC TTT GAC TCA ACC GTC ACT GAG AGA GAC ATC AGA ACT GAG 622 • 

Thr Arg Cys Phe Asp Ser Thr Val Thr Glu Arg Asp lie Arg Thr Glu 

195 200 205 

GAG TCC ATA TAC CAG GCC TGC TCC CTG CCC GAG GAG GCC CGC ACT GCC 670 

Glu Ser lie Tyr Gin Ala Cys Ser Leu Pro Glu Glu Ala Arg Thr Ala 

210 215 220 

ATA CGC TCG CTG ACT GAG AGA CTC TAC GTA GGA GGG CCC ATG TTC AAC 718 

lie Arg Ser Leu Thr Glu Arg Leu Tyr Val Gly Gly Pro Met Phe Asn 

225 230 235 

AGO AAG GGC CAG GCC TGC GGG TAC AGG CGT TGC CGC GCC AGC GGC GTG 766 

Ser Lys Gly Gin Ala Cys Gly Tyr Arg Arg Cys Arg Ala Ser Gly Val 
240 245 250 255 

CTC ACT ACT AGC ATG GGG AAC ACC ATC ACA TGC TAT GTG AAG GCC CTA 814 

Leu Thr Thr Ser Met Gly Asn Thr lie Thr Cys Tyr Val Lys Ala Leu 

260 265 270 

GCG GCT TGC AAG GCT GCG GGG ATA GTT GCG CCC ACA ATG CTG GTA TGG 862 

Ala Ala Cys Lys Ala Ala Gly I le Val Ala Pro Thr Met Leu Val Cys 

275 280 285 

GGC GAT GAC CTG GTT GTC ATC TCA GAA AGC CAG GGG ACT GAA GAG GAC 910 

Gly Asp Asp Leu Val Val lie Ser Glu Ser Gin Gly Thr Glu Glu Asp 

290 295 300 

GAG CGG AAC CTG AGA GCC TTC ACG GAG GCT ATG ACC AGG TAT TCT GCC 958 

Glu Arg Asn Leu Arg Ala Phe Thr Glu Ala Met Thr Arg Tyr Ser Ala 

305 310 315 

CCT CCT GGT GAC CCC CCC AGA CCG GAA TAT GAC CTG GAG CTG ATA ACA 1006 

Pro Pro Gly Asp Pro Pro Arg Pro Glu Tyr Asp Leu Giu Leu I le Thr 
320 325 330 335 

TCT TGT TCC TCA AAT GTG TCT GTG GCA ATC AGC CCA CAG GGC CGC CGC 1054 

Ser Cys Ser Ser Asn Val Ser Val Ala lie Ser Pro Gin Gly Arg Arg 

340 345 350 

AGA 1057 
Arg 

EMS* : 1 4 h#Pv- : KfBtt 

1£5U<D«^ : 648 mm<om^ : cDNA to genomic RNA 

ISM 

C AGG TAT TCT GCC CCT CCT GGT GAC CCC CCC AGA CCG GAA TAT GAC 46 

Arg Tyr Ser Ala Pro Pro Gly Asp Pro Pro Arg Pro Glu Tyr Asp 

15 10 15 

CTG GAG CTG ATA ACA TCT TGT TCC TCA AAT GTG TCT GTG GCA ATC AGC 94 

Leu Glu Leu Me Thr Ser Cys Ser Ser Asn Val Ser Va I Ala I le Ser 

20 25 30 

CCA CAG GGC CGC CGC AGA TAC TAC CTG TCC AGA GAC CCT ACC ACT CCA 142 

Pro Gin Gly Arg Arg Arg Tyr Tyr Leu Ser Arg Asp Pro Thr Thr Pro 

35 40 45 

ATT GCC CGG GCT GCC TGG GAA ACA GTT AGA CAC TCC CCT GTC AAT TCA 190 
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I le Ala Arg Ala Ala Trp Glu Thr Val 

50 55 
TGG CTG GGA AAC ATC ATC CAG TAC GCT 
Trp Leu Gly Asn lie lie Gin Tyr Ala 

65 70 
GTT CTG ATG ACA CAT TTC TTC CCC GTT 
Vai Leu Met Thr His Phe Phe Pro Val 

80 85 
GAC CAG AAC CTA AAT TTT GAA ATG TAC 
Asp Gin Asn Leu Asn Phe Glu Met Tyr 
100 

CCT TTG GAC CTC CCA GCC ATA ATT GAA 
Pro Leu Asp Leu Pro Ala lie Me Glu 
115 120 
TTT TCT CTG CAC ACA TAC ACT CAC CAC 
Phe Ser Leu His Thr Tyr Thr His His 

130 135 
GCC CTC AGA AAA CTT GGG GCG CCA CCC 
Ala Leu Arg Lys Leu Gly Ala Pro Pro 

145 150 
GCG CGT GCA GTC AGG GCG TCC CTC ATC 
Ala Arg Ala Val Arg Ala Ser Leu lie 
160 165 
GTT TGC GGC CGC TAT CTC TTC AAC TGG 
Val Cys Gly Arg Tyr Leu Phe Asn Trp 
180 

CTC ACT CCA TTG CCG GAG GCA CGC CTC 
Leu Thr Pro Leu Pro Glu Ala Arg Leu 
195 200 
ACC GTC GGC GCC GGC GGG GGC GAC AT 
Thr Val Gly Ala Gly Gly Gly Asp 
210 215 

[il] CCD^Ii. P CR(Cj;^HCV#S 1 4^*fccfc 

Lfc±fflS<Z>tt*l*H C- J e±<DX? \yir=f- KS«©tt 
* fcTiOft* IMffilfe P C R ?7 -f 

(bp) %7ji-$- 0 

[12] CCDHI*. PCR|:«fc§HCV#S14tt(D^ 

n--is7%m^T a H + . ftffl«irttLfc±.ffllG>ft 

fcTW©»*liffiffl Lf:PCR^7'f v-tf)£f*£^F 
-To ftfc\ «fflW©»*liDNAK*a>*aF (bp) &7jk 



Arg His Ser Pro 
60 

ATA TGG 
lie Trp 
75 
GCC CAA 
Ala Gin 



CCA ACC 
Pro Thr 



CTC ATA 
Leu 1 1 e 
90 

GGA TCG 
Gly Ser 
105 

AGG TTA 
Arg Leu 

GAA CTG 
Glu Leu 

CTC AGA 
Leu Arg 

TCC CAG 
Ser Gin 
170 
GCG GTG 
Ala Val 
185 

CTG GAT 
Leu Asp 



GTG TAC 
Val Tyr 

CAT GGG 
His Gly 

ACG CGG 
Thr Arg 
140 
GCG TGG 
Ala Trp 
155 

GGG GGG 
Gly Gly 

AAG ACC 
Lys Thr 

TTA TCC 
Leu Ser 



Val Asn Ser 

GTT CGC ATG 
Val Arg Met 

GAC ACC CTG 
Asp Thr Leu 
95 

TCC GTG AGT 
Ser Val Ser 

110 
CTC GAC GCC 
Leu Asp Ala 
125 

GTG GCT TCG 
Val Ala Ser 

AAG AGC CGG 
Lys Ser Arg 

AGA GCG GCC 
Arg Ala Ala 
175 

AAG CTC AAA 
Lys Leu Lys 

190 
AGT TGG TTC 
Ser Trp Phe 
205 



238 



286 



334 



382 



430 



478 



576 



574 



622 



648 



[13] CCDHIi. ^P-->^ffl^$-pBMfl!?i 

[B4].Zfl)Hldt, «tt#A#BSff|fe«#jfa,H5fl 
(No. 1 -No. 5) £flMfAJfil3l 5« (No.6-No.10 ) \Z1 

CH5] C(7>H(4. «tt#A#Bffilffiftft#jfo»5M 
(No. 1 -No. 5) t««AJfll5»5« -(No.6-No.10 ) |co 
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(54) NUCLEIC ACID FRAGMENT CODING NON-A, NON-B HEPATITIS VIRUS 
ANTIGEN 

(57)Abstract: 

PURPOSE: To provide a new nucleic acid fragment useful 
for production of an antigen (polypeptide specific to a 
non-A, non-B hepatitis virus. 

CONSTITUTION: This invention is a nucleic acid 
fragment obtained from plasma of a non-A 5 non-B hepatitis 
patient according to the gene engineering technique and 
containing a nucleotide sequence coding an antigen of the 
structural and non-structural zone of a non-A, non-B 
hepatitis virus, e.g. a nucleic acid fragment containing a 
nucleotide sequence coding a non-A, non-B hepatitis virus 
antigen of an amino acid sequence represented by the 
formula. RNA is extracted from plasma of a non-A 5 non-B 
hepatitis patient and a reverse transcriptase is allowed to 
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act thereon to obtain a cDNA. PGR is carried out by using two kinds of primers and the DNA is 
amplified. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] Although a non-A-non-B-hepatitis patient's most portion 
has become diagnosable with the HCV antibody detection reagent which combined the antigen of the 
structure and the non-structure field of the second generation as mentioned above, the patient who 
cannot still detect with these reagents exists. What this cause depends on the non-A-non-B-hepatitis 
virus from which a type differs, and the thing completely depended on another pathogen factor is not 
clear. 

[0008] Moreover, the cure of non-A-non-B-hepatitis patients, such as interferon medication, follows 
on appearing, and measurement of the gene and antigen which it not only detects an antibody, but 
are more meaningful for the judgment of a curative effect is desired strongly. However, it is also 
shown clearly that it has remarkable versatility in the field which it is especially shown clearly that 
the group from which a type differs exists in a non-A-non-B-hepatitis virus, and is presumed to be an 
envelope. It faces performing antibody measurement as an index of virus infection, antigen 
measurement, and gene measurement, it is thought that viral antigen and the versatility of a gene 
need to be taken into consideration, and it is thought that for that it is necessary to acquire as many 
the virogene and its manifestation product of a kind as possible. 

[0009] The purpose of this invention is offering the new nucleic-acid fragment which carries out the 
code of the structure of a non-A-non-B-hepatitis virus, and the antigen of a non-structure field. 
[0010] Another purpose of this invention is offering the expression vector containing this nucleic- 
acid fragment. 

[001 1] Still more nearly another purpose of this invention is offering the host cell containing this 
expression vector. 

[0012] Other purposes of this invention are offering the manufacturing method of this antigen (poly) 
peptide that cultivates this host cell, is made to discover this nucleic-acid fragment, and is obtained. 
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MEANS 



[Means for Solving the Problem] In order to attain the above-mentioned purpose, this invention 
person etc. succeeds in carrying out cloning of the non-A-non-B-hepatitis virogene which is different 
from the thing of a previous report from the inside of specific non-A-non-B-hepatitis patient plasma, 
and came to complete this invention. 

[0014] In completing this invention, RNA is extracted from non-A-non-B-hepatitis patient plasma, 
reverse transcriptase is made to act, cDNA is obtained, and DNA is amplified by performing PCR 
(polymerase-chain-reaction; Science 230:1350 (1985)) using two kinds of primers. About the primer 
used on the occasion of amplification, it set up based on the array (J.Virol.65, 1 105(1991); 
Proc.Natl.Acad.Sci.87:9524(1990);Virus Gene 5:3 243(1991);J.General Virol, and 72:2697 (1991)) 
of a previous report. Cloning of the amplified DNA was carried out using the claw NINKU vector 
which can be reproduced within Escherichia coli, and the nucleotide sequence was determined using 
the dideoxy chain stopping method (Science, 214, 1205 (1981)) of Sanger. 

[0015] the above-mentioned method --14 kinds of clones - obtaining - Each C — 14-1, CI 4-2, and 
C - 14-3, C4-1, and C 4-2, C14-4, and C 14-5, C14-6, and C 14-7, C14-8, and C -- 14-9, 
C14-10, andC- it was named 14-11 and C 1 4- 1 2 In addition, C 1 4 and C4 are a series of clones 
obtained from the respectively independent patient. After importing 13 kinds of clones except CI 4-7 
clone into 109 stocks of Escherichia coli jump on minus among 14 kinds of obtained clones, as a 
transformant — respectively — Fermentation Research Institute ****** 13029 a number — said — the 
13030th a number « said - the 13031st a number — said — the 13027th a number — said — the 
13028th a number — said — the 13032nd a number — and said - the 13033rd a number (above, 
deposition as of June 24, Heisei 4) -- and FERM P-13592 -- said - P-13593 -- said - P-13594 said 
- P-13595 said ~ P-13596 — and ~ said - it ****s to National Institute of Bioscience and 
Human-Technology, the Agency of Industrial Science and Technology, as P- 13597 (above, 
deposition as of April 9, Heisei 5) 

[0016] As 14 kinds of obtained clones are shown in drawing 1 and drawing 2 , CI 4-1 respectively by 
homology comparison with the nucleotide sequence of the non-A-non-B-hepatitis virogene of a 
previous report A part of 5' non-translating field and, and core region CI 4-3, C4-1, C4-2, and CI 4-5 
NS3 field, mmm%?M®l field, m^^mcoT&f/MU&eld and @1^6^Goxe^l^f/5N;S^field and 
C14-7 - NS2/NS3 field and C14-8 -- NS4/NS3 field and C14-9 -- NS4/NS5 field, C14-10, and C ~ 
14-1 1 and C14-12 were presumed to be NS5 fields the determined clone C -- 14-1, C14-2, and C -- 
14-3, C4-1, and C - 4-2, C14-4, and C 14-5, C14-6, and C - 14-7, C14-8, and C - 14-9, C14-10, 
and C -- the nucleotide sequence and presumed amino acid sequence of 14-1 1 and CI 4- 12 It was 
shown in the array-among after-mentioned array table numbers 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 1 1, 12, 13, 
and 14, respectively. 

[0017] The feature of each obtained clone is shown below. 

[0018] (1) Clone It consists of C 14 -1701 nucleotide, and translation fields are the nucleotide 
numbers 320-700 (1 27 amino acid), and are equivalent to a part of 5 ! non-translating field and, and 
core antigen field. 

[0019] (2) Clone It consists of C14 -2910 nucleotide, and translation fields are the nucleotide 
numbersJ^9G9-f303 amino acid), and are equivalent to a part of E2-/NS1 field. 
[0020] (3) Clone It consists of C14 -3852 nucleotide, and translation fields arej^852 (284 amino 
acid), and are equivalent to a part of NS2 and NS3 antigen field. 

[0021] (4) Clone It consists of C4 -1819 nucleotide, and translation fields are the nucleotide numbers 
_L-R 19.(273 amino acid), and are equivalent to a part of NS2 and NS3 antigen field. 
[0022] (5) Clone It consists of C4 -2992 nucleotide, and translation fields are the nucleotide numbers 
3-992 (330 amino acid), and are equivalent to a part of NS3 antigen field. 
[0023] (6)J21one It consists of C14 -4596 nucleotide, and translation fields are the nucleotide 
number^I-55Wl^ acid), and are equivalent to a part of core antigen field and El antigen \ 



[0024] (7) Clone It consists of CI 4 -51 143 nucleotide, and translation fields are the nucleotide 

numbers 2-1 141 (380 amino acid), and are equivalent to a part of NS3 antigen field. 

[0025] (8) Clone It consists of CI 4 -61 134 nucleotide, and translation fields are the nucleotide 
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numbers 1-1 134 (378 amino acid), and are equivalent to a part of El and core, and E2-/NS1 field. 

[0026] (9) Clone It consists of CI 4 -71664 nucleotide, and translation fields are the nucleotide 

numbers 2-1663 (554 amino acid), and are equivalent to a part of E2/NS1 and NS2, and NS3 field. 

[0027] (10) Clone It consists of C14 -8667 nucleotide, and translation fields are the nucleotide 

numbers 2-667 (222 amino acid), and are equivalent to a part of NS4 and NS3 field. 

[0028] (11) Clone It consists of C14 -91 120 nucleotide, and translation fields are the nucleotide 

numbers 2-1120 (373 amino acid), and are equivalent to a part of NS4 and NS5 field. 

[0029] (12) Clone It consists of C14 -101 174 nucleotide, and translation fields are the nucleotide 

numbers 2-1174 (391 amino acid), and are equivalent to a part of NS5 field. 

[0030] (13) Clone It consists of C14 -1 1 1057 nucleotide, and translation fields are the nucleotide 

numbers 2-1057 (352 amino acid), and are equivalent to a part of NS5 field. 

[0031] (14) Clone It consists of C14 -12648 nucleotide, and translation fields are the nucleotide 

numbers 2-646 (215 amino acid), and are equivalent to a part of NS5 field. 

[0032] In addition, the coding region of a non-A-non-B-hepatitis viral genome consists of a structure 
field of a core/envelope, and a non-structure field (NS), and is arranged from 5' edge of a coding 
region in order of CORE, El and E2/NS1, NS2, NS3, NS4 and NS5 (J. Virology (1991), 65:1 105- 
1113). 

[0033] furthermore, the clone C - 14-1, CI 4-2, and C - 14-3, C4-1, and C - 4-2, CI 4-4, and C - 
14-5, C14-6, and C ~ 14-7, C14-8, and C ~ 14-9, C14-10, and C -- the nucleotide sequence and 
presumed amino acid sequence of 14-1 1 and C14-12 HCV1 (Proc.Natl.Acad.Sci. (1991) -) of 
respectively a previous report 88:2451-2455 and HCVBK (it Virolog(ies) (1991) J. -) 65:1 105 - 
1 1 13 and HCV-J1 (Proc.Natl.Acad.Sci. (1990) --) 87:9524-9528 and HC-J6 (it GeneralVirolog(ies) 
(1991) j. -) 72 : The result which compared 2697-2704, and the array of HC-J8 (Virology (1992), 
and 188:331-341) and a homology was shown in the following tables 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 1 1, 
12, 13, and 14. 
[0034] 
[Table 1] 

Table 1 Homology (%) A HCV gene All nucleotide sequences All amino acid sequences C14-1/ 
HCV1 88.3.89.0 HCVBK 88.7 90.6 HCV-J1 88.3 90.6 HC-J6 96.3 95.3 HC-J8 91.0 92.1 [0035] 
[Table 2] 

Table 2 Homology (%) A HCV gene All nucleotide sequences All amino acid sequences CI 4-2/ 
HCV1 67.5 72.9 HCVBK 69.8 75.2 HCV-J1 69.5 72.9 HC-J6 90.7 90.8 HC-J8 74.4 86.5 [0036] 
[Table 3] 

Table 3 Homology (%) A HCV gene All nucleotide sequences All amino acid sequences CI 4-3/ 
HCV1 68.2 75.5 HCVBK 68.4 75.5 HCV-J1 68.5 76.2 HC-J6 91.8 97.5 HC-J8 75.7 88.7 [0037] 
[Table 4] 

Table 4 Homology (%) A HCV gene All nucleotide sequences All amino acid sequences C4-1/ 
HCV1 77.2 91.1 HCVBK 88.8 94.1 HCV-J1 90.4 93.8 HC-J6 67.8 73.6 HC-J8 66.6 74.6 [0038] 
[Table 5] 

Table 5 Homology (%) A HCV gene All nucleotide sequences All amino acid sequences C4-2/ 
HCV1 80.0 93.6 HCVBK 90.5 96.1 HCV-J1 91.3 94.2 HC-J6 71.8 86.1 HC-J8 72.2 85.2 [0039] 
[Table 6] 

Table 6 Homology (%) HCV gene All nucleotide sequences All amino acid sequences C14-4/ HCV1 
65.8 70.2 HCVBK 66.3 65.7 HCV-J1 64.9 66.2 HC-J6 90.8 92.4 HC-J8 72.8 74.7 [0040] 
[Table 7] 

Table 7 Homology (%) A HCV gene All nucleotide sequences All amino acid sequences CI 4-5/ 
HCV1 73.6 86.3 HCVBK 72.0 86.1 HCV-J1 71.5 85.3 HC-J6 91.5 95.3 HC-J8 78.7 92.9 [0041] 
[Table 8] 

Table 8 Homology (%) A HCV gene All nucleotide sequences All amino acid sequences CI 4-6/ 
HCV1 65.2 67.2 HCVBK 65.5 62.8 HCV-J1 63.5 62.0 HC-J6 87.8 86.2 HC-J8 70.8 74.1 [0042] 
[Table 9] 

Table 9 Homology (%) A HCV gene All nucleotide sequences All amino acid sequences CI 4-7/ 
HCV1 62.7 66.1 HCVBK 63.1 66.6 HCV-J1 62.8 67.0 HC-J6 90.6 95.1 HC-J8 72.5 79.1 [0043] 
[Table 10] 
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Table 10 Homology (%) A HCV gene All nucleotide sequences All amino acid sequences CI 4-8/ 
HCV1 68.0 73.0 HCVBK 66.0 69.8 HCV-J1 65.5 70.3 HC-J6 90.9 96.8 HC-J8 77.3 90.5 [0044] 
[Table 11] 

Table 1 1 Homology (%) A HCV gene All nucleotide sequences All amino acid sequences CI 4-9/ 
HCV1 66.7 68.8 HCVBK 67.7 72.1 HCV-J1 67.0 71.8 HC-J6 90.1 95.7 HC-J8 77.5 87.4 [0045] 
[Table 12] 

Table 12 Homology (%) A HCV gene All nucleotide sequences All amino acid sequences CI 4- 10/ 
HCV1 55.8 58.8 HCVBK 54.6 58.8 HCV-J1 50.6 60.3 HC-J6 88.9 90.8 HC-J870.0 72.8 [0046] 
[Table 13] 

Table 13 Homology (%) A HCV gene All nucleotide sequences All amino acid sequences CI 4-1 1/ 
HCV1 69.8 76.4 HCVBK 69.7 76.4 HCV-J1 70.8 78.3 HC-J6 93.6 96.0 HC-J880.0 87.5 [0047] 
[Table 14] 

Table 14 Homology (%) A HCV gene All nucleotide sequences All amino acid sequences CI 4- 12/ 
HCV1 67.6 72.6 HCVBK 67.2 73.0 HCV-J1 68.5 73.5 HC-J6 94.1 95.3 HC-J883.3 87.4 - the 
nucleotide sequence showed and the amino acid sequence showed 4.7 - 1 1 .0% of difference 3.7 to 
1 1 .7% between these front twists and the non-A-non-B-hepatitis virogene clone CI 4-1 was 
announced officially, saying By 9.2-27.1%; clone C14-3, 9.3 to 32.5% clone C14-2, respectively 
Moreover, 8.2 - 31.8%, In clone C4-1, respectively 2.5 - 24.5%; 9.6 - 33.4%, In clone C4-2, 
respectively 5.9 - 26.4%; 8.7 - 28.2%, In clone C14-4, respectively 3.9 - 14.8%; 9.2 - 35.1%, In 
clone C14-5, respectively 7.6 - 34.3%; 8.5 - 28.5%, In clone C14-6, respectively 4.7 - 13.9%; 12.2 - 
36.5%, In clone C14-7, respectively 13.8 - 37.2%; 9.4 - 37.3%, In clone C14-8, respectively 4.9 - 
33.4%; 9.1 - 34.5%, In clone C14-9, respectively 3.2 - 30.2%; 9.9 - 33.3%, In clone C14-10, 
respectively 4.3 - 31.2%; 11.1 - 49.4%, 9.2 - 41.2%; by 4.0-23.6%; clone C14-12, 5.9 - 32.8% and 
4.7 - 27.4% of difference was accepted 6.4 to 30.3% clone C14-1 1, respectively. In this, C4 and C14 
stock indicate it to be the HCV stock released by present that it is another stock. 
[0048] Therefore, this invention offers the new nucleic-acid fragment containing the nucleotide 
sequence which carries out the code of the structure of the non-A-non-B-hepatitis virus obtained by 
the genetic engineering-technique from non-A-non-B-hepatitis patient plasma, and the antigen of a 
non-structure field. 

[0049] the operative condition of this invention » this nucleic-acid fragment contains more the 
nucleotide sequence which carries out the code of the non-A-non-B-hepatitis viral antigen expressed 
with all or a part of amino acid sequence shown in the array-among after-mentioned array table 
numbers 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 1 1, 12, 13, and 14 like Moreover, all the arrays based on the 
degeneracy of a genetic code are included by this nucleotide sequence. All or part of arrays to the 
nucleotide numbers 1-700 the example of such a nucleotide sequence is indicated to be to the array 
number 1 All or part of arrays to the nucleotide numbers 1-909 shown in the array number 2 All or 
part of arrays to the nucleotide numbers 1-852 shown in the array number 3 All or part of arrays to 
the nucleotide numbers 1-819 shown in the array number 4 All or part of arrays to the nucleotide 
numbers 3-992 shown in the array number 5 All or part of arrays to the nucleotide numbers 1-594 
shown in the array number 6 All or part of arrays to the nucleotide numbers 2-1141 shown in the 
array number 7 All or part of arrays to the nucleotide numbers 1-1 134 shown in the array number 8 
All or part of arrays to the nucleotide numbers 2-1663 shown in the array number 9 All or part of 
arrays to the nucleotide numbers 2-667 shown in the array number 1 0 All or part of arrays to the 
nucleotide numbers 2-1 120 shown in the array number 1 1 All or part of arrays to the nucleotide 
numbers 2-1 174 shown in the array number 12 They are all of the arrays to the nucleotide numbers 
2-1057 shown in the array number 13, or all or a part of arrays to the nucleotide numbers 2-646 
shown in the array number 14 in part. 

[0050] this invention offers the expression vector introduced into the cloning part in the vector to 
which the above-mentioned nucleic-acid array exists in a promoter's lower stream of a river again. 
Furthermore, this invention offers the host cell containing this expression vector. 
[0051] As a vector, the viruses (for example, the vaccinia virus, a baculo virus, etc.) other than the 
vector of common use, such as a plasmid and a phage, are used. It is decided by whether it 
rearranges (poly) and a peptide has sugar chain structure to be obtained by DNA manifestation by 
the kind of the promotor who can use it, and host, namely, - the case where rearrange (poly) and it is 



http://www4.ipdl.jpo.go.ip/cgi-bin/tran web cei eiie 



7.R/1 0/9.00^ 



Page 4 of 4 



made for a peptide not to include sugar chain structure — as a host — for example, procaryotes, such 
as Escherichia coli, a Bacillus subtilis, and an Actinomyces, — it can use — moreover as a 
promotor — for example, the tryptophan synthetase operon (trp), a lactose operon (lac), and the 
lambda phages PL and PR etc. — it can use In this case, generally it will be obtained as a fusion 
object with other peptides. On the other hand, in rearranging (poly) and making it a peptide include 
sugar chain structure Eukaryotes, such as yeast, a plant cell, an insect cell, and an animal cell, are 
mentioned as a host. Moreover, the promotor to glycolysis enzymes, such as a promotor of the 
common use to yeast etc. as a promotor, for example, 3 -phosphogly cerate kinase, and enolase, and 
the promotor to an alcohol dehydrogenase, The promotor of the origins, such as adenovirus, the virus 
promotor, for example, the polyoma virus, which may be used by the mammalian cell, ape virus 
simian virus 40, vaccinia virus, and a cytomegalovirus, is mentioned. 

[0052] A vector may contain suitably the marker arrays (for example, an ampicillin, a tetracycline 
resistence gene, etc.) which make possible further phenotypic selection of the cell by which the 
transformation was carried out, the origin of replication, a terminator, a ribosome binding site, etc. 
[0053] this invention offers the manufacture method of a recombination non-A-non-B-hepatitis viral- 
antigen (poly) peptide further. This method includes the process which specifically builds the 
expression vector which may make the above-mentioned nucleic-acid fragment of this invention 
discover within a suitable host cell, and which can be reproduced, the process which introduce the 
aforementioned expression vector in a host cell, and obtain a transformant, the process which the 
aforementioned transformant cultivates [ process ] under the conditions which may make the 
aforementioned nucleic-acid fragment discover, and make the aforementioned recombination (poly) 
peptide discover, and the process which collect the aforementioned recombination (poly) peptides. 
[0054] The culture condition of a transformant is determined depending on the host cell to be used, 
and the culture medium which can be increased, cultivation temperature, cultivation time, etc. are 
chosen suitably. Moreover, the technology of common use, for example, ultrasonic spallation of a 
cell, solubilization extraction, ammonium sulfate fractionation, various chromatographies, etc. can 
perform refining of the recombination (poly) peptide from a culture. 

[0055] A "recombination (poly) peptide" means a fusion (poly) peptide with the peptide itself or 
other peptides (poly) which are made to discover DNA which carries out the code of the non-A-non- 
B-hepatitis viral antigen included in the expression vector, and are obtained (poly) among this 
specification. 

[0056] The recombination (poly) peptide obtained by the above-mentioned method is also included 
by this invention. Such (poly) a peptide can also carry out chemosynthesis by using the peptide 
synthesis technology of common use, and this is things obvious at this contractor. 
[0057] When [ which was obtained by this invention ] it rearranged and the polypeptide was made to 
react by the Western blot technique after SDS-polyacrylamide electrophoresis with a normal people 
blood serum and a non-A-non-B-hepatitis patient blood serum, as shown in drawing 4 and drawing 
5 , this recombination polypeptide reacted only with the non-A-non-B-hepatitis patient blood serum. 
Therefore, this recombination polypeptide is an antigen specific with a non-A-non-B-hepatitis virus, 
and is usable to a diagnosis of non-A non-B hepatitis, and detection of a non-A-non-B-hepatitis 
virus. 
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EXAMPLE 



[Example] Although the following examples explain this invention to a detail further, this invention 
is not limited to these examples. 

[0059] The plasma more nearly little than the plasma of the detection chronic-stage non-A-non-B- 
hepatitis patient of the HCV (#S14) gene by example 1 radiographic-PCR as a method of carrying 
out cloning of the HCV gene performed cloning of a HCV gene using radiographic(reverse 
transcriptase)-PCR method in which cloning is possible. 

[0060] First, t-RNA(10mg/(ml)) lmicrol of 200micro (6M guanidine thiocyanate, a 37.5mM sodium 
citrate, 0.75% ZARUKOSHIRU, 0.2M mercaptoethanol) of 6 GTC liquid 1 of M and yeast is added 
and agitated to lOOmicro (#S14) of non-A-non-B-hepatitis patient plasma 1 of a single chronic term. 
Furthermore, after adding 3M sodium acetate (pH 5.2) 20microl, TE saturation phenol (pH 7.5-8.0) 
30microl, and chloroform / isoamyl alcohol (49:1) 70microl, mixing quickly and agitating for 10 
seconds, it puts for 15 minutes into ice. a centrifuge ~ 15000 rpm -- it carries out centrifugal at 4 
degrees C for 20 minutes A water layer is taken, and it mixes with equivalent isopropyl alcohol, and 
puts on -20 degrees C for 1 hour or more, this ~ 15000 rpm — centrifiigal is carried out and it is 
made to precipitate at 4 degrees C for 20 minutes It dissolves in GTC(what diluted 6M GTC with 
sterilized water) lOOmicrol of 4M, and mixes with equivalent isopropyl alcohol, and precipitate is 
gently put on -20 degrees C for 1 hour or more. 15000 For rpm and 20 minutes, carry out centrifugal 
at 4 degrees C, and obtain precipitate. It was air-dry after washing by ethanol 1ml 70% with the 
room temperature, dissolved in the sterilized water of lOmicrol, and was used as RNA. 
[0061] After cDNA composition pours RNA lOmicrol distributively in a siliconizing tube (0.5ml), 70 
degrees C, it is heated for 3 minutes and quenched in Hikami. Next, RNase inhibitor (TAKARA 
SHUZO) lmicrol (50 units /mul), dNTP(20 mM(s) each) lmicrol, lOOmMDTT, and Sxradiographic 
buffer (Tris-HCl (pH 8.5) 250mM [ ] -) 375mM(s) KC1, 15mM MgC12 4microl, random oligo 
hexamer primer (lOOpmol/mul) lmicrol, and 1 micro (BRL) of reverse transcriptase 1 (200 
units /mul) are added, and it doubles with a total of 20microl by the sterilized water. It heated for 5 
minutes at 94 degrees C after the 2-hour reaction by 42 degrees C, and the enzyme was made to 
deactivate. PCR was performed using this cDNA. PCR used the 2 step method, in order to mention 
the amplification sensitivity and the singularity of Detection DNA. That is, 1st PCR is first applied 
by two sorts of primers (1 st step PCR). Next, it is the method to which 2nd PCR is applied using two 
sorts of primers which exist inside the DNA array of the PCR product (2nd step PCR). 
[0062] The primer was compounded about the field of 12 of C14-1 field, C14-2 field, C14-3 field, 
C14-4 field, C14-5 field, C14-6 field, C14-7 field, C14-8 field, C14-9 field, C14 -10 field, C14 -1 1 
field, and C14 -12 field, and it was used for the 2 step method. The PCR primer used for below is 
described. In addition, each field set the array (J.Virol.65, 1 105-1 1 13(1991); 
Proc.Natl.Acad.Sci.USA 87, 9524-9528; (1990) Virus Genes 5:3, 243-259; (1991) J.General 
Virol. 72, and 2697-2704 (1991)) of a previous report as reference. Moreover, the physical 
relationship of each amplification field and the array (HC-J6) of a previous report is shown in 
drawing 1 and drawing 2 . 

[0063] About CI 4-1 field, it is 1st. On the occasion of PCR, primer 14-1:5 -CGATTGGGGGCGA- 
3' and 14-2:5 ^ -TTGCAAAATTAACCCCGTCCTCCAG-3 , is used, and it is 2nd. A primer 14-1 and 
14-3:5'-CATGAGGTCGGCGAAGCCGC-3' were used for PCR. 
[0064] About CI 4-2 field, it is 1st. PCR uses primer 14-8:5 '- 
C ACC AATGGC AGTTGGC AC ATCAAC-3 1 and 14-9:5'- 

GG ACTACCCG ACCCTTG ATGTACC A-3 and is 2nd. PCR used primer 14-10:5 '- 

CTGTTCT AC ACCC AC AGCTTC AAC-3 ' and 14-11 :5 ! -GCGTGCAAGACGACCAACTTCTCTA- 

3\ 

[0065] About C14-3 field, it is 1st. PCR uses primer 14-12:5 f - 

GAGCGGAGACAGCTGCTTGCGGGGA-3 1 and 14-13 :5 t -ATAGGTGGAGTACGTGATGGG-3 f , 
and is 2nd. PCR used primer 14-14:5'-TTCCCGTGTCCGCCCGA-3' and 14-13. 
[0066] About C14-4 field, it is 1st. PCR uses primer 14-4:5 '-TGGGC AGG ATGGCTCCTGTC-3 1 
and M-S^'-GCCGTTGTAGGTGACCAGTTC-S 1 , and is 2nd. PCR used primer 14-6:5'- 
TGGGT AAGGTC ATCG AT ACC-3 ' and 14-5. 
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[0067] About CI 4-5 field, it is 1st. PCR uses primer 14-15:5 '- 

CTGGTAGTGGAAAGAGCACCAAAGT-3* and 14-1 6:5'-TGCATGCACGTGGCGATGTA-3', 
and is 2nd. PCR used primer 14-17:5 '-TCGCGTATGCCGCTCAGGGGTACAA-3' and 14-18:5'- 
GTCAGGGTAACCTCGTTGGTA-3'. 

[0068] Furthermore, the PCR primer shown below was used about C14-6, C14-7, C14-8, C14-9, 
C14-10, C14-11, and C14 -12 field. 
[0069] 
[Table 15] 

C 1 4-6 1 st: 5 '-TGGGC AGG ATGGCTCCTGTC-3'( 1 4-4) 

5'-CTATCGGTCGTACCCACTAC-3'(14-19) 

2nd:5'-TGGGTAAGGTCATCGATACC-3 '( 1 4-6) 

5'-TGAAACAGTACACTGGGCCACACAC -3'(14-20 

C14-7 lst:5*-ACCTGCCCGCCTTGTCGACTGGT-3'(14-21) 

5-ATAGGTGGAGTACGTGATGGG -3'( 14-13) 

2nd:5'-AAACATCGTGGACGTGCAAT-3*(14-22) 

5'-GAATTCTGATGCCATGTGCCTTGGACA -3'(14-23) 

C14-8 lst:5'-GGATACACCGGTGACTTTGA-3'(14-24) 

5 '-CCCCAAAATGTTGAGAAGGATA-3 '(14-25) 

2nd:5 , -GATGCCCACTTCCTCTCCCA-3'(14-26) 

5 -GTGCTAGTTG AC AACGGACTGGT -3'(14-27) 

C14-9 1 st:5'-AACACATGTGGAACTTCATCA -3'(14-28) 

5 '- ATATGGGATGGGTCTGTT AGC ATGG A-3 '( 1 4-29 

2nd:5'-ACCTCGCAGGACTATCAACACTGCC -3'(14-30) 

5 '-GATCGGAAGGG AGCTGAGACCCG AC -3'(14-31 

C14-10 lst:5'-TAACGAGTGACAACCTTAA -3*(14-32) 

S'-AAGCTGCGGACCTCCTTAGCCCC -3'(14-33) 

2nd:5'-ACGGAGTGCAGATCCATAGGTTTGCCCC-3 , (14-34) 

5'-TTGCAGAGTGGGGTGGAGTTAACTGGCA-3'( 1 4-3 5) 

C14-11 lst:5*-GTCGTCTGCTGCTCAATGTC-3'(14-36) 

5 '-GTGTCTAACTGTTTCCC AGGC AGCC -3 '( 1 4-3 7 

2nd: 5'- ATC AATCCGTTGAGC AACTC-3 '( 1 4-38) 

5'-TGGTAGGGTCTCTGGTC AGGTAGTN -3 '( 1 4-3 9 

C14-12 1 st: 5'-CTAGC ATGGGG AAC ACC ATC ACATG -3*(14-40) 

5'-TGTCTTTCATCCTCATCCGN-3*(14-41) 

2nd:5 , -GAGCCTTCACGGAGGCTATGAC-3'(14-42 

5'-TCGGGCACGCGACACGCTGTGATAN-3'(14-43 

(N shows the mix of G, A, T, and C) . 

[0070] The conditions of PCR are 20microl, lOxPCR buffer-solution (lOOmM Tris-HCl (pH 8.3), 
500mMKCl, 15mM MgC12, and 0.1% gelatine) 8microl, and 1st about the above-mentioned cDNA 
composition reaction mixture in 0.5ml tube. Two sorts (75 pmole(s) each) of step primers, 2mM 
dNTP 8microl is added and it is made lOOmicrol by the sterilized water. It heats for 10 minutes at 94 
degrees C, and Ampli Taql(Perkin-Elmer-Cetus) microl (five units) is added, after churning, 
multistory [ of the mineral oil ] is carried out and it carries out centrifugal lightly, a PCR reaction ~ 
denaturation 94-degree-C for [ 1 minute ] and annealing 55degree C ~ the conditions for 1 minute 
and for [ extension 72 degrees-C ] 2 minutes -- 30 cycle ****** Next, it is 1st to new 0.5ml tube. 
9micro of PCR reaction end liquid lOmicrol and lOxPCR buffer solutions 1 is added, and it is 2nd. 
Two sorts (75 pmole(s) each) of step primers, 2mM It is referred to as lOOmicrol by dNTP9microl 
and the sterilized water. Ampli Taq 1 microl (five units) is added, after churning, multistory [ of the 
mineral oil ] is carried out, centrifugal is carried out [ it heats for 10 minutes at 94 degrees C, and ] 
lightly, and they are 2nd(s) at previous conditions. PCR is performed. Agarose gel electrophoresis of 
the lOmicro of the reaction mixture 1 was carried out after the reaction, and the DNA fragment 
amplified specifically was detected. 

[0071] The determination HCV gene of cloning of a PCR product (DNA fragment of HCV#S14) and 
a base sequence was able to consider possibility that variation would be easy to be introduced at the 
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time of a duplicate. Then, in order to lessen artificial variation generated at the time of cloning as 
much as possible, the vector (pBM) which changed pBR322 (Sutchliffe, J.G., Cold Spring Harbor 
Symposium, 43, 77-90 (1979)) as a vector was used. pBM is the restriction enzyme EcoR of 
pBR322. From V site to Bal The deletion of the array between I sites is carried out by the restriction 
enzyme, and it is EcoR. It is EcoR of the multi-cloning site of pUCl 19 (Vieria, J., Messing, J., 
Methods in Enzymology, 153, and 3-1 1 (1987)) between I site and a Hind III site. From I site to the 
Hind III site was incorporated (deltapBR MCS). Next, Vsp of pBR322 From I site to Sea It is Sea 
from the Vspl site of pUCl 19 about the array between I sites. It transposes to the array between I 
sites, and is Pst in the meantime. The deletion of the I site was carried out and the vector of overall- 
length 3122bp was produced ( drawing 3 ). 

[0072] The PCR reaction mixture by which DNA of HCV was detected mixed with the whole 
quantity with equivalent chloroform/isoamyl alcohol (24:1), moved the water layer to 0.5ml tube 
after centrifugal, added 3M sodium acetate (pH 5.2) of 1/10 amount, and the ethanol of quantitas 
duplex, and carried out ethanol precipitation, precipitate - lOmM tris hydrochloric-acid- ImM 
EDTA(pH 7.4) (TE) 300microl - dissolving ~ ultra - free - centrifugal filtration was carried out in 
C3TK (Limited, Nihon Millipore), and residual primer removal and desalting were performed 
Processing liquid is 10xT4. DNA polymerase buffer-solution (30mM tris acetic-acid, 0.66M 
potassium acetate, 0. 1 M magnesium-acetate, 5mM DTT, lmg[/ml ] BSA) 2microl, 2mM 
dNPTlmicrol and T4 DNA-polymerase 4 unit (TAKARA SHUZO) was added, it was referred to as 
20microl in the sterilized water, and 12 degrees C reacted for 15 minutes. It extracted by a unit of 1 
time after the reaction, respectively by equivalent phenol/chloroform (25:24), and 
chloroform/isoamyl alcohol (24:1), and ethanol precipitation of the water layer was carried out. It is 
air-dry after washing by ethanol 75%, and precipitate is lOx imidazole buffer-solution (0.5M 
imidazole hydrochloric-acid (pH 6.4), 0. 1 8M magnesium chloride, 50mM DTT) 4microl and the 
24% polyethylene glycol 6000. lOmicrol, lOmM ATP O.Smicrol and T4DNA kinase (TAKARA 
SHUZO) 20 unit was added, and it was referred to as 40microl by the sterilized water, and 37 
degrees C, it reacted for 1 hour and the five prime end was phosphorized. By chloroform / isoamyl 
alcohol processing, the enzyme was made to deactivate and the water layer was washed by ethanol 
75% after ethanol precipitation. Precipitate isolated DNA by low melting point agarose gel 
electrophoresis, performed extraction twice by TE saturation phenol, dissolved in lOmicro of 
sterilized waters 1 after washing by ethanol 75%, carried out [ ethanol precipitation of the DNA 
fragment was carried out, and ] agarose gel electrophoresis of the lmicrol, and determined the 
amount of DNA fragments. 

[0073] The DNA fragment obtained here is a restriction enzyme Sma beforehand. It cuts in I and 
ligation with the pBM vector which performed dephosphorization of the five prime end by alkaline 
phosphatase processing is performed. 

[0074] In 50micro (lOmM Tris-HCl (pH 8.0), 7mM MgC12, 20mM KC1, Sma I(TAKARA SHUZO) 
80 unit) of restriction enzyme reaction mixture 1, 30 degrees C, pBM (20microl) reacts for 90 
minutes, and carries out after [ 15 minute heating ] ethanol precipitation 68 degrees C. Precipitate 
was air-dried after washing by ethanol 75%, and the sterilized water was added to lOx alkaline 
phosphatase buffer-solution (lOOmM Tris-HCl (pH 8.3), ImM ZnC12, and lOmM MgC12) 5microl 
and alkaline phosphatase (beef-round-casing origin; TAKARA SHUZO) 1 unit, it was referred to as 
50microl, and dephosphorization of the 37 degrees C was carried out by making it react for 1 hour. 
500mM(s) The vector was isolated by the low melting point agarose gel electrophoresis after 56 
degrees 1 C having reacted [ so that EDTA(pH 7.5) O.Smicrol and 10%SDS2.5microl may be added 
and it may become SOmicrog //ml / final concentration about Protease K further ] for 30 minutes and 
making an enzyme deactivate, 2 times extraction was performed by TE saturation phenol, ethanol 
precipitation was carried out, and it dissolved after washing and air-drying and in 50micro of 
sterilized waters 1 by 75% ethanol. Agarose gel electrophoresis of the lmicrol is carried out, the 
amount of vectors is determined, and it is Sma with a final concentration of O.lmicrog [/ml ]. It 
considered as I cloning vector. 

[0075] The DNA fragment which phosphorized is Sma. As opposed to I cloning vector 25ng by the 
mole ratio From 15 times to 20 time ****** lOx ligation buffer solution (Tris-HCl (pH 7.6) 0.66M 
[ ] --) 50mM(s) MgC12, 50mM DTT2microl, lOmM hexamine cobalt chloride 2microl, BSA(lmg/ 
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(ml)) 2microl, lOmMATPlmicrol, and T4 DNA ligase (TAKARA SHUZO) 350 unit were added, it 
was referred to as 20microl by the sterilized water, and overnight ligation was performed at 16 
degrees C. tRNA(10mg/(ml))0.5microl was added to this reaction mixture, it washed by ethanol 75% 
after ethanol precipitation, the precipitate was dissolved in the sterilized water of lOmicrol, and the 
transformation of 109 stocks of Escherichia coli [ one stock of] jump on minus and SCS was carried 
out using the moiety. The susceptibility Escherichia coli stock (competent cell) used for a 
transformation used what was prepared based on the previous report (J.Mol.Biol., 166, and 577 
(1983)). 

[0076] a transformation bacillus » a LB-Amp plate (1% bacto trypton and 0.5% yeast extract --) 
0.5% sodium chloride, 1.5% agar, and ampicillin 50microg/ml, after carrying out overnight 
cultivation in a top It is 3ml about the colony which appeared on the plate, respectively. It cultivates 
by 15ml tube containing LB-Amp. Centrifugal [ of the 1.5ml culture medium ] was carried out, it 
carried out the harvest, mim-PUREPARESHON (Maniatis and others, Moleculer Cloning: A 
Laboratory Manual, and 1982) of plasmid DNA was performed, and the DNA liquid of 15microl 
was prepared. It is a restriction enzyme EcoR about inside and 2-3microl. I and Hind III In four units 
each and lOmicro (50 mMTris-HCl (pH 7.5), lOmM MgC12, lmM DTT, lOOmM NaCl) of reaction 
buffer solutions 1, agarose gel electrophoresis was performed and 37 degrees C of sizes of the 
inserted DNA fragment were checked, after making it react for 1 hour. 

[0077] About 710 bp(s) and C14-2 field 12 field each About 950 bp(s), [ C14-1 ] About 600 bp(s) 
and C14-5 field About 1200 bp(s), [ C14-3 field ] [ about 850 bp(s) and C14-4 field ] About 1 134 bp 
(s) and C14-7 field About 1664 bp(s), [ C14-6 field ] About 1 174 bp(s) and C14 -1 1 field were 
checked for about 1 120 bp(s) and C14 -10 field, and the DNA fragment of about 648 bp(s) was 
checked [ C14-8 field / about 667 bp(s) and C14-9 field ] for about 1057 bp(s) and C14 -12 field, 
respectively. 

[0078] 12 kinds of obtained DNA determined the base sequence using the dideoxy termination 
methods (Science, 214, and 1205-1210 (1981)), such as Sanger, further. Moreover, each field clone 
used for this DNA sequencing was named C14-1, C14-2, C14-3, C14-4, C14-5, C14-6, C14-7, C14- 
8, C14-9, C14-10, C14-11, and C14-12. Moreover, C14-1 makes the amino acid sequence presumed 
from the base sequence of a gene and it which were determined the array number 1 . CI 4-2 the 
array number 2 and C14-3 - the array number 3 and CI 4-4 the array number 6 and C14-5 the 
array number 7 and CI 4-6 — the array number 8 and C14-7 the array number 9 and C14-8 -- the 
array number 10 and CI 4-9 — the array number 1 1 and CI 4- 10 — the array number 12 — CI 4-1 1 
showed the array number 13 and CI 4- 12 as an array number 14. For the above-mentioned plasmid, 
C14-1 is Fermentation Research Institute ****** 13029 as a transformant. Number, C14-2 said 
the 13030th a number and C14-3 - said -- the 13031st a number and C14-4 - said - the 13032nd a 
number and C14-5 - said - the 13033rd Attach as a number on June 24, Heisei 4, and it comes out. 
C14-6 [ moreover, ].-- FERM P-13592 and C14-8 - said - P-13593 -- C14-9 said P-13594 and 
C14-10 said - P-13595 and C14-11 said » P-13596 and C14-12 -- said -- P-13597 ****** - it 
attaches on April 9, Heisei 5, comes out, and **** s to National Institute of Bioscience and Human- 
Technology, the Agency of Industrial Science and Technology 

[0079] radiographic-PCR of the HCV (#4) gene from single chronic non-A-non-B-hepatitis patient 
plasma which is different from the detection above-mentioned example 1 of the HCV (#4) gene by 
example 2 radiographic-PCR having shown in an example 1 by the same method was performed, and 
the amplification DNA fragment of C4-1 and C4-2 field was detected. 
[0080] The used primer was shown below. 

[0081] About C4-1 field, it is 1st. PCRuses primer 4-1:5 -ATGGAGACTAAACTC ATCAC-3 ' and 
4-2:5'- ACTGTGCCGATGCCCAAGAT-3', and is 2nd. PCR used primer 4-3:5 
TACTTCTAGGACCGGCCGAT-3 1 and 14-13:5 ! -ATAGGTGGAGTACGTGATGGG-3\ 
[0082] About C4-2 field, it is 1st. PCR uses primer 4-4:5 l -TGGAGCGTATATGTCCAAGG-3 ! and 
4-5 :5 -GACATGCATGCCATGATGTA-3 and is 2nd. PCR used a primer 4-4 and 4-6:5 ! - 
CACATTTGGTCCCACGATGG-3'. 

[0083] On the occasion of cloning of a PCR product, and determination cloning of a base sequence, 
using pUCl 19 as a vector, by the method which indicated the gene fragment amplified by PCR using 
the above-mentioned primer to be the Smal site in the example 1 , cloning was carried out and the 
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base sequence was determined. Moreover, each field clone used for this DNA sequencing was 
named C4-1 and C4-2. C4-1 made the amino acid sequence presumed from the base sequence of a 
gene and it which were determined the array number 4, and C4-2 were shown as an array number 5. 
the above-mentioned plasmid — as a transformant « C4-1 — Fermentation Research Institute ****** 
13027 a number and C4-2 - said the 13028th It **** s on June 24, Heisei 4 as a number. 
[0084] PCR was performed on the PCR conditions of an example 1 using primer B 1 :5 f - 
CATGAGCATAAATCCTAAACCTCAAAG-3 1 and B2:5'- 

ATCTGCAGTTATAGGGTGTCGATGACCTTACCC-3 1 using DNA of clone CI 4-1 obtained in 
the construction above-mentioned example 1 of the HCV (#S14) origin gene expression (the 1) a 
manifestation plasmid using example 3 Escherichia coli, and the DNA fragment of about 380 bp(s) 
was amplified. PCR reaction mixture processed the whole quantity by chloroform/isoamyl alcohol 
(24:1) by the method of an example 1, carried out ethanol precipitation of the water layer, after the 
dissolution, centrifugal **** of it was carried out, it performed residual primer removal and 
desalting to TE300microl, and phosphorylated the five prime end by T4DNA kinase processing after 
T4 DNA-polymerase processing. The obtained DNA fragment is Pst in the reaction buffer solution 
(50mM Tris-HCl (pH 7.5), lOmM MgC12, ImM DTT, lOOmM NaCl). 120 unit was added and 
digested and low melting point agarose gel electrophoresis was performed. DNA was isolated, and 
by TE saturation phenol, after 2 times extraction, ethanol precipitation was carried out, and it 
dissolved in lOmicro of sterilization water 1, and refined as a DNA fragment of about 380 bp(s) from 
agarose gel. The DNA fragment obtained here is a restriction enzyme Pst at above-mentioned 
conditions beforehand about an expression vector pKK 223-3 (Pharmacia). It is a restriction enzyme 
Sma at the conditions which cut by I and were further shown in the example 1 . It cut by I, T4 DNA 
ligase performed ligation on condition that the vector 25ng which performed dephosphorization of 
the five prime end by alkaline phosphatase processing, and the example 1, and the transformation 
was carried out using 105 stocks of Escherichia coli jump on minus. 

[0085] It cultivates by 15ml tube into which 3ml LB-Amp went the colony which appeared on the 
plate after overnight cultivation, respectively on the LB-Amp plate (1% bacto trypton, 0.5% yeast 
extract, 0.5%NaCl, 1.5% agar, 50microg [/ml ] ampicillin), and centrifugal [ of the 1.5ml ] is carried 
out, it carries out a harvest, and a transformation bacillus is niini-PUREPARESHON (Maniatis et al, 
Moleculer Cloning: A Laboratory Manual, 1982) of plasmid DNA. It carried out and the DNA liquid 
of 1 Smicrol It is a restriction enzyme EcoR about inner 2-3microl. I and Pst In I four units each, and 
lOmicro (50mM Tris-HCl (pH 7.5), lOmM MgC12, ImM DTT, lOOmM NaCl) of reaction buffer 
solutions 1, agarose gel electrophoresis was performed and 37 degrees C of clones in which the DNA 
fragment of about 380 bp(s) is inserted were obtained, after making it react for 1 hour. 
[0086] b) After carrying out preculture of the 37 degrees C of the reaction above-mentioned 
Escherichia coli clones with the check of a manifestation and non-A-non-B-hepatitis patient blood 
serum by western blotting by the 3ml LB-Amp culture medium for 3 hours, the 50microl was 
inoculated into 5ml of new LB-Amp culture media, and was cultivated 37 degrees C for 2 hours. 
IPTG (Wako Pure Chem) was added so that it might be set to final concentration 2mM to culture 
medium, and 37 more degrees C was cultivated for 3 hours. 1.5ml of culture medium — 13000rpm 
and the 2-minute heart at long intervals — carrying out — after a harvest and TElml — a bacillus — 
washing — 13000 rpm — the at-long-intervals heart was carried out for 2 minutes, and the harvest 
was carried out again The sterilized water of SOmicrol and 2x sample buffer solution (lOOmM Tris- 
HCl (pH 6.8), 20% glycerol, 10%SDS, a 5% 2-mercaptoethanol, 0.2% bromphenol blue) of SOmicrol 
were added to the pellet which carried out the harvest, suspension mixing was carried out, 
suspension was ultrasonicated under 100 degrees C and after [ boiling during 5 minutes ] ice- 
cooling, and freeze thawing was made twice into the repeat sample .at -70 degrees C. 
[0087] It is MINI about the above-mentioned sample 30microl. PROTEAN II Dual According to the 
method (Nature, 227, 680 (1970)) of Laemmli, 15mA and 1.5-hour SDS polyacrylamide gel 
electrophoresis were performed using SlabCell (Biorad). Gel is taken out after migration, a PVDF 
membrane (Millipore) is stuck, and it is MINI. TRANS BLOT Electrophoretic Transfer 250mA was 
imprinted for 1 .75 hours using Cell (Biorad). After the imprint, it was immersed in 5% skim milk 
and buffer-solution [ which contains BSA 2% ] V (lOmM Na-phosphate (pH 7.0), 1%BSA, 0.15M 
NaCl, 2.5mM EDTA), and the membrane was blocked at the room temperature for 2 hours. The 
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membrane blocked in the blood serum sample diluted with 5% skim milk and buffer-solution 
[ which contains BSA 2% ] T 40 times was put in, and it was made to react at a room temperature for 
4 hours. The membrane was put into the anti-man IgG-POD labelled antibody liquid (goat antibody) 
diluted with buffer-solution I 1 which contains skim milk 2% after 3 times washing to 100 mu(s)/ml 
with the buffer solution II (lOmM Na-phosphate (pH 7.0), 0.1 5M NaCl, 0.05%Tween20), and was 
made to react for 30 minutes at a room temperature after a reaction. The membrane was taken out 
after the reaction and the buffer solution II washed 5 times. It flooded with coloring liquid (20mM 
Tris-HCl (pH 7.5), 0.5MNaCl, 0.05%4-chloro 1 naphthol, 0.01 8%H2 02, 16.7% methanol), and the 
washed membrane was made to react for 1 5 minutes at a room temperature. 
[0088] The result was shown in drawing 4 . It sets to drawing 4 and they are five un-A un-B type 
chronic-hepatitis patient blood serums (No. 1 -No. 5). Although the result which performed western 
blotting about five healthy people blood serums (No.6-No.10) was shown, it was shown that the 
antigen which the positive reaction strong against all was detected and was discovered only by the 
non-A-non-B-hepatitis patient blood serum is useful to a diagnosis of a non-A-non-B-hepatitis 
patient and detection of a non-A-non-B-hepatitis virus carrier. 

[0089] In the construction example 1 of the HCV (#S14) origin gene expression (the 2) a 
manifestation plasmid using example 4 Escherichia coli Obtained DNA of clone CI 4-3 and CI 4-5 is 
digested by restriction enzymes EcoRI, PstI, and EcoRI in the buffer solution (Takara Universal 
buffer H), respectively. The DNA fragment of about 930 bp(s) and about 950 bp(s) was isolated by 
agarose gel electrophoresis, respectively, and after TE saturation phenol and chloroform processing, 
ethanol precipitation was carried out and it refined by dissolving in 25micro of sterilized waters 1. 
Each refined DNA was digested by the restriction enzyme Seal in the above-mentioned buffer 
solution, respectively, DNA of about 780 bp(s) and 920bp(s) was isolated by agarose gel 
electrophoresis, respectively, and it refined by carrying out ethanol precipitation after TE saturation 
phenol and chloroform processing. Two kinds of refined DNA and the vector pBluescript digested 
by the restriction enzyme EcoRf are beforehand mixed among the above-mentioned buffer solution, 
and it is T4. The DNA ligase performed ligation and the transformation was carried out using 109 
stocks of Escherichia coli jump on minus. 

[0090] The transformation bacillus was cultivated by 15ml tube into which 3ml LB-Amp went the 
colony which appeared on the plate after cultivation overnight on the LB-Amp plate (1% bacto 
trypton, 0.5% yeast extract, l%NaCl, 1.5% agar, SOmicrog [/ml ] ampicillin), respectively, carried 
out the harvest of the 1 .5ml by centrifugal processing, performed mini-PUREPARESHON (Maniatis 
et al, Moleculer Cloning: A Laboratory Manual, 1982) of a plasmid, and prepared the DNA liquid of 
20microl. The clone (28-1 4D) in which the DNA fragment of about 1700 bp(s) is inserted was 
obtained by digesting and carrying out agarose gel electrophoresis of the 4microl of the prepared 
DNA liquid in [ EcoRI ] the buffer solution (Takara Universal Buffer H). The PCR reaction was 
performed using primer F2:5 '-CAGAATTCATGGAAACACTCGACATCGCC-S' and primer R:5'- 
CACTGCAGTTATGAGACAGCGTCTTGAGGGAC-3' using DNA of this clone 28-14D. a PCR 
reaction - the above-mentioned DNAlmicrol - the lOxPCR buffer solution (Tris-HCl (pH 8.3) 
lOOmM [ ] --) 500mM(s) KC1, 15mM MgC12, 0. 1 %geratine5microl, Primers F2 and R (240 pM(s) 
each), 25mM dNTP 0.2microl, Taq after adding polymerase(Boehringer)0.2microl (one unit) and 
being referred to as 50microl by the sterilized water — agitating — a mineral oil ~ multistory — 
carrying out - denaturation 94-degree-C for [ 0.5 minutes ] and annealing 55degree C — the 
conditions for 0.5 minutes and for [ extension 72 degrees-C ] 1 minute — 44 cycle ****** the whole 
quantity of after a reaction and reaction mixture ~ TE saturation phenol — and chloroform 
processing was carried out, ethanol precipitation of the water layer was carried out, it dissolved in 
40micro of sterilized waters 1, and buffer-solution (Takara Universal Buffer H) 5microl, restriction 
enzyme EcoRI20 unit, and PstI20 unit were added and digested The DNA fragment of about 860 bp 
(s) was isolated by agarose gel electrophoresis after [ digestion ] 1 .5%, after [ chloroform 
processing ] ethanol precipitation was carried out, and Refining DNA was obtained TE saturation 
phenol and by dissolving in the sterilized water of Smicrol. The DNA fragment obtained here cut 
beforehand the expression vector pKK 223-3 (Pharmacia) by restriction enzymes EcoRI and PstI, 
and it mixed with lmicro of objects 1 refined on condition that the ****, the lmicrol was connected 
by T4 DNA ligase, and it carried out the transformation using 109 stocks of Escherichia coli jump on 
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minus. 

[0091] The transformation bacillus was cultivated by 15ml tube into which 3ml LB -Amp went the 
colony which appeared on the plate after cultivation overnight on the LB-Amp plate (1% bacto 
trypton, 0.5% yeast extract, l%NaCl, 1.5% agar, SOmicrog [/ml ] ampicillin), respectively, carried 
out the harvest of the 1.5ml by centrifugal processing, performed mini-PUREPARESHON (Maniatis 
et al, Moleculer Cloning: A Laboratory Manual, 1982) of a plasmid, and prepared the DNA liquid of 
20microl. The clone in which the DNA fragment of about 860 bp(s) is inserted was obtained by 
digesting and carrying out agarose gel electrophoresis of the 4microl of the prepared DNA liquid in 
[ EcoRI and PstI ] the buffer solution (Takara Universal Buffer H). 

[0092] b) After carrying out preculture of the 37 degrees C of the reaction above-mentioned 
Escherichia coli clones with the check of a manifestation and non-A-non-B-hepatitis patient blood 
serum by western blotting by the 3ml LB-Amp culture medium for 3 hours, the SOmicrol was 
inoculated into 5ml of new LB-Amp culture media, and was cultivated 37 degrees C for 2 hours. 
IPTG (Wako Pure Chem) was added so that it might be set to final concentration 2mM to culture 
medium, and 37 more degrees C was cultivated for 3 hours. 1.5ml of culture medium — 13000rpm 
and the 2-minute heart at long intervals — carrying out — after a harvest and TElml — a bacillus — 
washing — 13000 rpm — the at-long-intervals heart was carried out for 2 minutes, and the harvest 
was carried out again The sterilized water of 50microl and 2x sample buffer solution (100 mMTris- 
HC1 (pH 6.8), 20% glycerol, 10%SDS, a 5%2-mercaptoethanol, 0.2% bromphenol blue) of 50microl 
were added to the pellet which carried out the harvest, suspension mixing was carried out, 
suspension was ultrasonicated under 100 degrees C and after [ boiling during 5 minutes ] ice- 
cooling, and freeze thawing was made twice into the repeat sample at -70 degrees C. 
[0093] It is MINI about the above-mentioned sample. PROTEAN II Dual Slab According to the 
method (Nature, 227, 680 (1970)) of Laemmli, 15mA and 1.5-hour SDS polyacrylamide gel 
electrophoresis were performed using Cell (Biorad). Gel is started after migration, a PVDF 
membrane (Millipore) is stuck, and it is MINI. TRANS BLOT Electrophoretic Transfer 250mA was 
imprinted for 1.75 hours using Cell (Biorad). After the imprint, it was immersed in 5% skim milk 
and buffer-solution [ which contains BSA 2% ] V (lOmM Na-phosphate (pH 7.0), 1%BSA, 0.15M 
NaCl, 2.5mM EDTA), and the membrane was blocked at the room temperature for 2 hours. The 
membrane blocked in the blood serum sample diluted with 5% skim milk and buffer-solution 
[ which contains BSA 2% ] F 40 times was put in, and it was made to react at a room temperature for 
4 hours. The membrane was put into the anti-man IgG-POD labelled antibody liquid (goat antibody) 
diluted with buffer-solution V which contains skim milk 2% after 3 times washing to 100 mu(s)/ml 
with the buffer solution II (lOmM Na-phosphate (pH 7.0), 0.15MNaCl, 0.05%Tween20), and was 
made to react for 30 minutes at a room temperature after a reaction. The membrane was taken out 
after the reaction and the buffer solution II washed 5 times. It flooded with coloring liquid (20mM 
Tris-HCl (pH 7.5), 0.5M NaCl, 0.05%4-chloro 1 naphthol, 0.018%H2 02, 16.7% methanol), and the 
washed membrane was made to react for 1 5 minutes at a room temperature. 
[0094] The result was shown in drawing 5 . It sets to drawing 5 and they are five un-A un-B type 
chronic-hepatitis patient blood serums (No.l-No.5). Although the result which performed western 
blotting about five healthy people blood serums (No.6-No.10) was shown, it was shown that the 
antigen which the positive reaction strong against all was detected and was discovered only by the 
non-A-non-B-hepatitis patient blood serum is useful to a diagnosis of a non-A-non-B-hepatitis 
patient. 
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CLAIMS 
[Claim(s)] 

[Claim 1] The nucleic-acid fragment containing the nucleotide sequence which carries out the code 
of the structure of the non-A-non-B -hepatitis virus obtained by the genetic engineering-technique 
from non-A-non-B-hepatitis patient plasma, and the antigen of a non-structure field. 
[Claim 2] The nucleic-acid fragment containing the nucleotide sequence which carries out the code 
of the non-A-non-B-hepatitis viral antigen expressed with all or a part of amino acid sequence shown 
in the array number 1 . 

[Claim 3] The nucleic-acid fragment according to claim 2 which are all or a part of arrays to the 
nucleotide numbers 1-700 the aforementioned nucleotide sequence is indicated to be to the array 
number 1 . 

[Claim 4] The nucleic-acid fragment containing the nucleotide sequence which carries out the code 
of the non-A-non-B-hepatitis viral antigen expressed with all or a part of amino acid sequence shown 
in the array number 2. 

[Claim 5] The nucleic-acid fragment according to claim 4 which are all or a part of arrays to the 
nucleotide numbers 1-909 the aforementioned nucleotide sequence is indicated to be to the array 
number 2. 

[Claim 6] The nucleic-acid fragment containing the nucleotide sequence which carries out the code 
of the non-A-non-B-hepatitis viral antigen expressed with all or a part of amino acid sequence shown 
in the array number 3. 

[Claim 7] The nucleic-acid fragment according to claim 6 which are all or a part of arrays to the 
nucleotide numbers 1-852 the aforementioned nucleotide sequence is indicated to be to the array 
number 3. 

[Claim 8] The nucleic-acid fragment containing the nucleotide sequence which carries out the code 
of the non-A-non-B-hepatitis viral antigen expressed with all or a part of amino acid sequence shown 
in the array number 4. 

[Claim 9] The nucleic-acid fragment according to claim 8 which are all or a part of arrays to the 
nucleotide numbers 1-819 the aforementioned nucleotide sequence is indicated to be to the array 
number 4. 

[Claim 10] The nucleic-acid fragment containing the nucleotide sequence which carries out the code 
of the non-A-non-B-hepatitis viral antigen expressed with all or a part of amino acid sequence shown 
in the array number 5: 

[Claim 1 1] The nucleic-acid fragment according to claim 10 which are all or a part of arrays to the 
nucleotide numbers 3-992 the aforementioned nucleotide sequence is indicated to be to the array 
number 5. - 

[Claim 12] The nucleic- acid fragment containing the nucleotide sequence which carries out the code 
of the non-A-non-B-hepatitis viral antigen expressed with all or a part of amino acid sequence shown 
in the array number 6. 

[Claim 13] The nucleic- acid fragment according to claim 12 which are all or a part of arrays to the 
nucleotide numbers 1-594 the aforementioned nucleotide sequence is indicated to be to the array 
number 6. 

[Claim 14] The nucleic- acid fragment containing the nucleotide sequence which carries out the code 
of the non-A-non-B-hepatitis viral antigen expressed with all or a part of amino acid sequence shown 
in the array number 7. 

[Claim 15] The nucleic- acid fragment according to claim 14 which are all or a part of arrays to the 
nucleotide numbers 2-1141 the aforementioned nucleotide sequence is indicated to be to the array 
number 7. 

[Claim 16] The nucleic-acid fragment containing the nucleotide sequence which carries out the code 
of the non-A-non-B-hepatitis viral antigen expressed with all or a part of amino acid sequence shown 
in the array number 8. 

[Claim 17] The nucleic-acid fragment according to claim 16 which are all or a part of arrays to the 
nucleotide numbers 1-1 134 the aforementioned nucleotide sequence is indicated to be to the array 
number 8. 

[Claim 1 8] The nucleic-acid fragment containing the nucleotide sequence which carries out the code 
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of the non-A-non-B-hepatitis viral antigen expressed with all or a part of amino acid sequence shown 
in the array number 9. 

[Claim 19] The nucleic-acid fragment according to claim 1 8 which are all or a part of arrays to the 
nucleotide numbers 2-1663 the aforementioned nucleotide seqi^ence is indicated to be to the array 
number 9. 

[Claim 20] The nucleic-acid fragment containing the nucleotide sequence which carries out the code 
of the non-A-non-B-hepatitis viral antigen expressed with all or a part of amino acid sequence shown 
in the array number 1 0. 

[Claim 21] The nucleic-acid fragment according to claim 20 which are all or a part of arrays to the 
nucleotide numbers 2-667 the aforementioned nucleotide sequence is indicated to be to the array 
number 10. 

[Claim 22] The nucleic-acid fragment containing the nucleotide sequence which carries out the code 
of the non-A-non-B-hepatitis virus antigen expressed with all or a part of amino acid sequence 
shown in the array number 11. 

[Claim 23] The nucleic-acid fragment according to claim 22 which are all or a part of arrays to the 
nucleotide numbers 2-1 120 the aforementioned nucleotide sequence is indicated to be to the array 
number 11. 

[Claim 24] The nucleic-acid fragment containing the nucleotide sequence which carries out the code 
of the non-A-non-B-hepatitis viral antigen expressed with all or a part of amino acid sequence shown 
in the array number 12. 

[Claim 25] The nucleic-acid fragment according to claim 24 which are all or a part of arrays to the 
nucleotide numbers 2-1 174 the aforementioned nucleotide sequence is indicated to be to the array 
number 12. 

[Claim 26] The nucleic-acid fragment containing the nucleotide sequence which carries out the code 
of the non-A-non-B-hepatitis viral antigen expressed with all or a part of amino acid sequence shown 
in the array number 13. 

[Claim 27] The nucleic-acid fragment according to claim 26 which are all or a part of arrays to the 
nucleotide numbers 2-1057 the aforementioned nucleotide sequence is indicated to be to the array 
number 13. 

[Claim 28] The nucleic-acid fragment containing the nucleotide sequence which carries out the code 
of the non-A-non-B-hepatitis viral antigen expressed with all or a part of amino acid sequence shown 
in the array number 14. 

[Claim 29] The nucleic-acid fragment according to claim 28 which are all or a part of arrays to the 
nucleotide numbers 2-646 the aforementioned nucleotide sequence is indicated to be to the array 
number 14. 

[Claim 30] The expression vector introduced into the cloning part in the vector to which a nucleic- 
acid fragment given in any 1 term of claims 1-29 exists in a promotor's lower stream of a river. 
[Claim 31] The host cell containing an expression vector according to claim 30. 
[Claim 32] It is the manufacture method of a recombination non-A-non-B-hepatitis viral-antigen 
(poly) peptide. The process which builds the expression vector which may make any 1 term of 
claims 1-29 discover the nucleic-acid fragment of a publication within a suitable host cell, and which 
can be reproduced, How to include the process which introduces the aforementioned expression 
vector in a host cell, and obtains a transformant, the process which the aforementioned transformant 
is cultivated [ process ] under the conditions which may make the aforementioned nucleic-acid 
fragment discover, and makes the aforementioned recombination (poly) peptide discover, and the 
process which collects the aforementioned recombination (poly) peptides. 

[Claim 33] It is obtained by the method according to claim 32, rearranges (poly), and is a peptide. 
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